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(54) 1 H-IMIDAZOPYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general formula or salts thereof: 



wherein R1 represents hydrogen atom, hydroxyl group, 
an alkyl group, a cycloalkyl group, styryl group, or an 
aryl group; R2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocyclic or heterocyclic ring which may be substi- 
tuted; R3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

5 [0001] The present invention relates to novel 1H-imidazopyrfdlne derivatives or salts thereof which have a potent 
Inhibitory action against production of tumor necrotizing factor (TNF) or interieukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectious cachexia and the like. 

15 

Background Art 

[0002] Some compounds having IH-imidazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11, p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-imi- 

20 dazo[4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl-1H-imldazo[4,5-c]quinoline-4-amine (general name: imiquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 1 901 09) discloses 1 -(2-diethylaminoethyl)-1 H-imidazo[4,5-c]qui- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

25 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imldazopyridlne derivatives or 1H-imidazoqulnollne derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent Inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
35 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-imldazopyridlne derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



45 




wherein R 1 represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substituents, a 
cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substituents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocydic or heterocyclic ring which may be substituted with one or 
more alkyl groups, aikoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
plperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 



5 



10 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 

is benzyloxycarbonyl group, a thiocarbamoyl group which may be substituted, an alkanesulfonyi group, a benzenesulfonyi 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (!) or (II), or a pharmacologically acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 

25 teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 

35 compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterleukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

<0 Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
in that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuents as 
R 3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fail within the scope of the present Invention . 

[0012] in the aforementioned general formulas (I) and (U), examples of the alkyl group represented by R 1 , R2 or R 4 
so include, for example, methyl group, ethyl group, n-propyi group, isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. 
[001 3] Examples of the cycloalkyl group represented by R 1 Include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by Ri 
include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazlnyl group, 4-pyridazinyl 
55 group, 2-pyrimidinyl group, 4-pyrimldinyl group, 5-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrrolyl group, 2-pyrrolyl group, 3-pyrrolyl group, Umldazolyl group, 2-lmldazofyi 
group, 4-lmldazolyl group, 1 -pyrazolyi group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group, 3-isoxazoryl group, 4-isoxazoryl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazoryl group, 5-thi- 
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azolyl group, 3-isothiazolyi group, 4-isothiazor/l group, 5-isothiazoiyl group, 1,2,3-triazoM-yl group 1 2 3-triazol-4-yl 
group. 1,2,3-tnazol-5-yl group, 1,2,4-triazoM-yl group, 1 ,2,4-triazol-3-yl group, 1 f 2,4-triazol-5-yl group, 1-tetrazolyl 
group, 5-tetrazolyl group, 1 ,2,5-thiadiazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like 
[0014] Examples of the halogen atom represented by R* Include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R2 indude, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentytamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridylamino group, 4-pyridyimethyiamino group, benzylamino group p- 
methoxybenzylamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R2 
include, for example, 1-aziridinyl group, 1-azetidinyl group, 1-pyrrolidinyl group, piperidino group, 1 -piperazinyl group 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-1 ,4-diazepin-1-yl group, morpholino group, 4-thiomorpholinyl group 
and the like. " K 

[001 5] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyciopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadiene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyl group which may be substituted on the homocyclic or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist thev 
may be the same or different ' 
[0016] in the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by FP means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms 
Examples include 1 -azlridinyl group, 2-aziridinyl group, 1 -azetldinyl group, 2-azetidInyl group, 3-azetldlnyi group 1 -pyr- 
rolidine group, 2-pyrrolidinyl group, 3-pyrrolidinyl group, pyrazolidinyl group, imidazoiidinyl group, piperidino group 
2-pipendyl group, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1-yi group, hexahydro-1 H-azepin-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepin-4-yl group hex- 
ahydro-1 H-1 ,4-diazepin-1-yl group, hexahydro-1H-1,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-yl group 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morphoiinyl group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyi 
group, 3-thiomorpholinyl group, 4-thiomorphollnyi group, 3-lsoxazolldlnyl group, 3-lsothlazolidlnyl group, 1 2 3-triazo- 
lidln-4-yl group, 1 ,2,4-triazolldin-3-yl group, 1 ,2,5-thiadiazolin-3-yl group and the like, and preferred groufis Include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, 3-pyrrolidinyl group, 2-azetidinyl 
group, 3-azetidinyl group, 2-morphollnyl group, 2-thiomorphollnyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group 
valeryi group, isovaleryl group, pivaloyl group, fluoroacetyl group, difluoroacetyl group, trifluoroacetyl group chloro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the alkoxycarbonyl group represent- 
ed by Ft* include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyt group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyioxycarbonyl group, n-hexyloxycarbonyl group and the like. Examples of thethiocarbamoyl group which 
may be substituted that is represented by R 4 include, for example, thiocarbamoyl group, methylthiocarbamoyl group 
ethylthiocarbamoyl group, n-propylthiocarbamoyl group, isopropylthiocarbamoyl group, n-butylthiocarbamoyl group' 
isobutylthlocarbamoyl group, sec-butytthlocarbamoyl group, tert-butytthlocarbamoyl group and the like. Examples of 
the alkanesulfonyl group represented by R 4 Include, for example, methanesuifonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the like. 

[0018] In the present specification, with respect to the substituting/binding position of the terms the aryl group" the 
homocyclic or heterocyclic ring- and 'saturated nltrogen<ontainlng heterocyclic group", the terms herein used encom- 
pass any groups in their meanings which may substitute/bind at any position on a substitutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

[0019] In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substitutents," the substrtuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substituent are not particularly limited 
and when two or more substituents exist, they may be the same or different. Examples Include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trlfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 
n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethyiamino group, diethylamino group, anillno group, pyridylamino group, benzylamlno group, diben- 
zylamino group, acetylamino group, trlfluoroacetyiamlno group, tert-butoxycarbonylamino group, benzyloxycarbo- 
nylamino group, benzhydrylamino group, and triphenylmethylamino group; formyl group; alkanoyl groups such as acetyl 
group, propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group, difluoroacetyl group, tiifluoroacetyl group, chloroacetyl group, dichloroacetyl group, and trichloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butylcarbamoyl group, isobutylcarbamoyl group, sec-butylcarbamoyl group, and tert-butylcarbamoyl 
group; thiocarbamoyl group; alkylthiocarbamoyl groups such as methylthiocarbamoyl group, ethylthlocarbamoyl group, 
n-propylthlocarbamoyl group, isopropylthiocarbamoyl group, n-butylthlocarbamoyl group, isobutylthiocarbamoyl 
group, sec-butylthiocarbamoyl group, and tert-butylthiocarbamoyl group; amldlno group; alkylthlo groups such as meth- 
ylthio group; alkanesutfinyl groups such as methanesutfinyl group; alkanesulfonyl groups such as methanesulfonyl 
group, .ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyi groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 
sulfamoyl group; oxo group; hydroxylmlno group; alkoxyimlno groups such as methoxylmino group, ethoxyimlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

[0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (It) of the present Invention include acid-addition salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, succinic acid, lactic acid, methanesulfonic acid, ethanesulfonlc acid, 
benzenesutfonlc acid, p-toluenesulfonic acid, mandeilc acid, 10-camphorsulfonic acid, tartaric acid, stearic acid, glu- 
conic acid, nicotinic acid, trifluoroacetic acid, and benzoic acid. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (If) of the present inven- 
tion, optical isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 

[0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present invention. 

[0024] Preferred compounds of the present invention include, for example, the following compounds and salts there- 
of; however, the present invention is not limited to these examples: 

(1 ) 4-chloro-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(2) 4,8-dtehloro-1 -[2-(4-plperidyl)ethyl]-1 H-lmidazo[4,5-c]quinoilne; 

(3) 4-chloro-8-methyl-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(4) 4-chloro-8-methoxy-1 -[2-(4-piperidyl)ethyl]-1 H-lmldazo(4,5-c]quinollne; 

(5) 4-chloro-2-phenyl-1 -[2 -(4-piperidyl)ethyl]-1 H-lmldazo[4,5-c]qulnoline; 

(6) 4 l 8-dichloro-2-phenyl-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(7) 4-chloro-B-methyl-2-phenyl-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5 -c]qulnollne; 

(8) 4-chloro-8-methoxy-2-phenyM -[2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-c]qulnollne; 

(9) 4-chloro-1 -[2-(4-piperidyl)ethyl]-2-trifluoromethyl-1 H-imidazo[4,5-c]quinoline; 

(1 0) 4,8-dichloro-1 -[2-(4-plperidyl)ethyl]-2 -trifluoromethyl-1 H-lmldazo[4,5-c]qulnoline; 

(11) 4-chloro-8-methyl-1 -[2-(4-piper1dy0ethyi]-2-trtfluoromethyi-1 H-lmldazo[4,5-c]qulnollne; 

(1 2) 4-chloro-8-methoxy-1 -[2-(4-piperidyl)ethyl]-2-trifluoromethyl-1 H-imidazo[4,5-c]qulnoline; 
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(1 3) 4-chloro-2-(4-methylphenyl)-1 -[2-(4-pfperidyl)ethyl]-l H-imidazo[4,5-c]quinollne; 

(14) 4-chloro-2-(4-methoxyphenyf)-1 -{2-(4-piperidyl)ethylH H-imidazo[4,5-c]quinoline; 

(15) 4-chloro-2-(4-fluorophenyl)-1 -{2-{4-piperidyl)ethyI]-1 H-imidazo[4,5-c]quinoline; 

(1 6) 4-chlon>1 -[2 -(4-piperidyl)ethylh2-(4-trifluon3methylphenyl)-1 H-imidazo[4,5-c]quinoline; 

(1 7) 4-chloro-2-(2-furyf)-1 -{2-(4-plperidyl)ethylH H-lmidazo^S-clquinollne; 

(1 8) 4-chloro-1 -{2-{4-piperidyl)ethyl]-2-(2-thlenyJ)-1 H-(midazo[4,5-c]quinollne; 

(1 9) 4-chloro-2-(2-imida20lyl)-1-[2-(4-pip8ridyOethyl)-1 H-imidaza[4,5-c]quinoline; 

(20) 4-chloro-1 -t2-(4-piperidyl)ethyl]-2-(2-thia2olyl)-1 H-irnidazo[4,5-c]qulnoiine; 

(21 ) 4-chloro-2-(5-methyl-2-thienyl)-1 -{2-(4-piperidyl) ethyl]- 1 H-imldazo[4,5-c]quinoline; 

(22) 4-chloro-1 -[2-(4-piperidyl)ethyn-2-(2-pyrrolyl)-1 H-imidazo[4,5-c]quinoline; 

(23) 4-methyi-2-phenyl-1-[2 -(4-piperidyl)ethyl]-1 H-irnidazo[4,5-c]quinoline; 

(24) 2-(4-fluorophenyl)-4-methyl-1 -{2-(4-plperidyl)ethyl]-1 H-tmidazo[4,5-c]quinoline; 

(25) 4-methyM -[2-(4-piperidyOethyO-2-(4-trifluoromethylph8nyl).1 H-imidazo^.S-cJquinoline; 

(26) 2-(2-fury1)-4-methyM -{2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]quinoline; 

(27) 4-methyM -{2-(4-piperidy0ethy1]-2-(2-thienyl)-1 H-imidazo[4,5-c]quinollne; 

(28) 2-(2-imidazolyl)-4-methyl-1 -{2-(4-piperidyf)ethy!]-1 H-imidazo[4,5-c]quinoline; 

(29) 4-methyl-1 -{2-(4-piperidyl)ethyl]-2-(2-thiazolyl)-1 H-imidazo[4,5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(31 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(32) 4-methyl-1 -[2-(4-pip8ridy08thylJ-2-(2-pyrrolyl)-1 H-imidazo[4,5-c]quinolIne; 

(33) 4-methyl-2-(1 -methy^-pyrrolyl)-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]qulnoline; 

(34) 4-chloro-6 ( 7,8,9-tetrahydro-2-phenyl-1 -{2-(4-pipericlyl)ethyfl-1 H-imidazo[4,5-c]quinollne; 

(35) 4-<*loro-6,7-dihydro-2-phenyl-1 -[2-(4-piperidyl)ethyl]-1 H-imida2ot5,4-d]cyclopenta[bJpyridine; 

(36) 4-chloro-2-phenyM -[2-{4-piperidyi)ethyl]-1 H-lmidazo[5,4-d]thleno-[3 1 2-b]pyridine; 

(37) 4-chloro-2-phenyl-1 -[2-(3-piperidyi)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(38) 4-chforo-1 -[2-(2-morpholinyl)ethyl]-2-phenyl-1 H-imidazo[4,5-c]quinoline; 

(39) 4-chioro-2-phenyl-1 -[2-{1 -piperazinyl)ethyl]-1 H-imidazo^.S-clqulnoline; 

(40) 4,6,7 t 8,9-pentachloro-2-etho)cymethyl-1 -[2-(4-thtomorpholinyl)ethyi]-1 H-imidazo[4,5-c]quinoline; 

(41 ) 4-chJoro-6,7 l 8,9-tetrahydro-2-hydroxymethyl-1 -[2-(1 -piperazinyl)ethyl)-1 H-imidazo[5,4-d]cyclohepta[b]pyr!d- 
ine; and 

(42) 4-chloro-2-(3-methyl-2-thienyl)-1 -[2-(4-piperidyi)ethyl]-1 H-lmidazo[4,5-c]quinollne. 

[0025] The novel 1 H-imidazopyrldine derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed In Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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am (iv) (V) 



NH NH 




wherein R 5 represents hydroxyl group or an atkyl group; R 6 represents chlorine atom or an alkyl group; R 1< has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (ill) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0°C to 200°C. 
[0028] in Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for example, phosphorus oxychloride, thlonyl chloride, 
phosgene, oxaiyi chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0°C to 200°C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N.N-dimethylformamide 
and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -1 0"C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0°C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII): 

R 1 'C(OR) 3 (XI) 



R V COX 



(XII) 
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(R 1 CO) 2 0 m 

wherein R represents a lower alkyi group; X represents a halogen atom; Ri' has the same meaning as that denned for 
R 1 (except for hydroxy! group), x 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic add, in the presence or absence of a solvent such as N.N-dimethytformamide, tetrahydrofuran ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0°C to 200°C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following genera! formula 
(XIV): 

R 1 CHO (XIV) 

wherein R* has the same meaning as that defined for Ri (except for hydroxyl group), In the presence of2 3-dichloro- 
5.6-dicyano-1.4*enzoqulnone In a solvent such as acetonitrile, 1.4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): s 



R r COOH (XV) 



wherein Ri has the same meaning as that defined for Ri (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric add and sulfuric add, in the presence or absence of a solvent such as N N- 
dimethylformamide and toluene, at a temperature ranging from O'C to 200'C. Moreover, when R* represents hydroxyl 
30 group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X) t If desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3 with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
35 pr,ate ch,0rinQtln 9 a 9*n*. for example, phosphorus oxychloride, thionyl chloride, phosgene, oxalyl chloride, phosphorus 
pentachlonde or the like in the presence or absence of a solvent such as toluene at a temperature ranging from O'C 
to 200-C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R6 is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



a 5 — (CHaU^^P" 




CXVD 

wherein R 3 , R e , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dichloroethane, 1 ,4-dloxane 
tetrahydrofuran, N.N-dimethylformamlde and toluene at a temperature ranging from O'C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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5 



R 3 — (CH^ 





(XVTI) 



10 



wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R6 m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an Integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chtoroperbenzoic acid, osmium tetraoxlde, ruthenium tetraoxide or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dloxane, 1 ,2-dichloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0°C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0°C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N,N-dlmethylforma- 
mide, 1 ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] in the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 Is fluorine atom, bromine atom or iodine atom and R 1 is R 1 ' can be obtained by allowing a compound 
which is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R 1 is R r or 
wherein R 2 is hydroxyl group and R 1 is R r with trifluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chlorideto react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium Iodide, etc.) in an aprotic solvent such as dlmethytsulfoxide, N, 
N-dimethylformamide, and acetonitrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 
phosphonlum bromide, hexadecyltributylphosphonium bromide, and 1 B-crown-6 at a temperature ranging from 0°C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent [CH^m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2)m 9 rou P. t0 deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
or absence of a cation scavenger such as anlsole and thloanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dichloroethane, 1 ,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dimethylformamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanollc solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic acid, methanesulfonic acid, p-toluenesulfonic acid, formic acid, 
acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0°C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be earned out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Peariman's reagent in water, an alcohol such* as methanol, ethanol and n-propano!, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 . ~ r 

[0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide in the presence or absence of a solvent such as N N- 
dimethylformamide and toluene at a temperature ranging from 0°C to 200°C. 

[0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R* is amino group can be obtained by subjecting the compound of the generai formula (I) wherein R2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N,N-dimethyrformamide and toluene at a temper- 
ature ranging from 0°C to 200°C. 

[0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride 
1 2-dlchiroethane, N,N-dimethyfforrnamide, 1 ,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0 C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R2 is 
benzylamino group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained in the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R2 is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Pearfman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 
at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an acid such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyclohexadiene 
under a pressure ranging from normal pressure to 200 kg/cm*. The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesulfonic acid in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dichloroethane, 1,4-dioxane, tetrahydrofuran 
toluene, and N,N-dlmethylformamide in the presence or absence of a cation scavenger such as anlsole and thloanisole 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R3 is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R3 is a saturated nitrogen-containing hete- 
rocyclic group which is substituted with ethylenedloxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanolic solution of hydrogen chloride, sulfuric acid, hydrobromic acid trifluoroacetic 
acid, p-toluenesulfonic acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate 
methylene chloride, 1,4-dioxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dimethylformam!de or a 
water-containing solvent thereof at a temperature ranging from 0°C to 200°C. 

[0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimino 
group or an alkoxyimlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocyclic group which is substituted with oxo group, that is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 



R 7 -ONH 2 



(XVIII) 



wherein R 7 represents hydrogen atom or an alkyl group, 

in the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N,N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from O'C 
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to the reflux temperature of a solvent. 

[0051] In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 2 is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
5 or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

10 nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (Cr-^ group. 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N.N-dimethylformamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, eth- 

15 anol, n-propanol and water, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0°C to 200° C. 

[0054] Examples of the appropriate reagent include, for example; alkyl halides, triphenyfmethyl chloride, benzyl chlo- 
ride, benzhydryt chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetic anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dicarbonate, sodium cyanate, alkyl 
20 isocyanates, sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1-carboxamidine, methanesulfonyl chloride, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thiourethanes, alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

23 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH^ group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethyiamine and potassium carbonate at a tern- 

30 perature ranging from 0°C to 200°C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention ere known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 18, p. 726 (1975); Vol. 33, p. 1880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyridine derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
re rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical^ acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical ingredients may be used such as excipients such as lactose, D-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethylcellulose and carboxymethylcellu lose calcium; binders such as hydrox- 
ys ypropylcellulose, hydroxypropylmethyteellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropylmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solubillzers or solubilizing aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
so acids or bases; teotonidtles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and in eye ointments 
and dermal preparations, pharmaceutical ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present invention to a patient under therapeutic treatment is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
53 which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples. However 
the scope of the present invention is not limited to these examples. 

[0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl- 
Ac, acetyl; Ms, methanesulfonyl; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061] To a solution of 76.5 g of ethyl isonlpecotate and 81 .5 ml of triethylamlne in 750 ml of methylene chloride 
149 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystalilzation from ethanol gave coloriess prisms havinq 
the melting point of from 1 47.5 to 148.5°C. 



20 


Elemental analysis for C^H^Og 




Calculated % 


C, 81.17; 


H, 7.32; 


N, 3.51 




Found % 


C, 81.19; 


H, 7.22; 


N, 3.44 



25 Reference example 2 

N-Triphenylmethyl-4-piperidinemethanol 



[0062] To a suspension of 1 0.6 g of lithium aluminium hydride in 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-triphenylmethyl-4-piperidine-carboxylate in 400 ml of dried tetrahydrofuran was added dropwise under tee- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a coloriess solid 
The coloriess solid was washed with methanol to give 84.2 g of colorless crystals. Recrystallization from methanol 
gave coloriess crystals having the melting point of from 92 to 99 .5°C. 





Elemental analysis for C^H^NO 




Calculated % 


C, 83.99; 


H, 7.61; 


N, 3.92 


40 


Found % 


C, 83.79; 


H, 7.74; 


N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 
Reference example 3 

NTriphenytmemyM-plperidineethanol 
[0064] 

Appearance: coloriess liquid 

NMR spectrum 5 (CDCyppm: 1.26(1H,brs), 1 .36(2H,br8), 1 .45-1 .58(4H,m), 1.67(2H f d, J=12Hz). 3.05(2H,brs), 
3.74(2H,t,J=6Hz), 7.14(3H,t,J=7.5Hz), 7.24(6H,t,J=7.5Hz) ) 7.46(6H,brs) 
IR spectrum v (llq.)cnr 1 : 3416 
Mass spectrum m/z: 371 (M + ) 
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Reference example 4 

(NTriphenylmethyl-4-piperidy!)methyl methanesulfonate 

[0065] To a solution of 84.0 g of N-triphenylmethyi-4-piperldinemethanol and 36.2 ml of triethylamine In 420 ml of 
dried tetrahydrofuran, 1 8.3 ml of methanesuff onyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5.5 hours. The reaction mixture was added with water and extracted with diethyl ether. 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated! 
The resulting residue was added with a mixture of Isopropanol and methanol, and the precipitated crystals were col- 
lected by filtration and washed with methanol to give 90.4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 





Elemental analysis for C^H^NC^S 


15 


Calculated % 


C.71.69; 


H.6.71; 


N, 3.22 




Found % 


C, 71 .68; 


H, 6.47; 


N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2«{N-Triphenylmethyl-4-plperidyl)ethyl methanesulfonate 
[0067] 

25 

Appearance: colorless crystals 

Recrystallization solvent: methanol - diethyl ether 

mp: 111.5-114°C 



Elemental analysis for C^h^NOgS 


Calculated % 
Found % 


C, 72.13; 
C ( 72.03; 


H, 6.95; 
H, 7.12; 


N,3.12 
N, 3.14 



Reference example 6 

4-Azidomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60.0 g of (N-triphenylmethyl-4-piperidyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
in 300 ml of dried N,N-dimethyl-formamide was stirred at 70°C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
103.5 to 105.5°C. 





Elemental analysts forC 2s H 26 N 4 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


50 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1-piperidine-carboxylate and 31 .3 ml of trlethyiamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwlse under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then 22 9 a 

at 70 C for 4 hours, Afterthe reaction, an insoluble matter was filtered off and the filtrate was concentrated The resultina 
residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated bnne, and dned, and then the solvent was evaporated to give 435 g of a yellow liquid. 

NMR spectrum 6 (DMSO^ppm: 1 .20-1 .32(1 H,m),1.40(9H,s),1. 48-1. 58(5H,m),1. 60-1 .68(1 H,m),1 .88-1 96f1H 

m),2.71-2.78(1H f m) t 3.28(2H l t,J=6.5H2),3.80-3.86(1H,m),4,19-4.25(1H,m) 

IR spectrum v (liq.)cnr 1 : 2104,1692 

Reference example 8 
4-Oxo-1 -piperidineacetonitrile 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonitrile and 
57.0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
wrth a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 

c^ls CrYSta,S " CryStalS W6re Wa6h6d ""^ 3 mbCtUre ° f 9thyl 3081318 3/1(1 n * heptane t0 9™ 15 7 9 of brown 

NMR spectrum 6 (CDCyppm: 2.53(4H,t t J=6Hz),2.91(4H,t f J=6Hz),3.66(2H,s) 
IR spectrum v (KBr)cm* 1 : 2232,1714 
Mass spectrum m/z: 1 38(M + ) 

[0071 ] In accordance with the method of Reference example 8 , the compound of Reference example 9 was obtained. 
Reference example 9 

4-(tert-Butoxycarbonyiamino)-1-piperidineacetonitrile 
[0072] 

Appearance: colorless needles 
Recrystallization solvent: methanol 
mp: 147-1 48°C 



40 


Elemental analysts for C 12 H 21 N30 2 




Calculated % 


C, 60.23; 


H. 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



45 



50 



55 



Reference example 10 
NTrtphenylmethyM-piperidineacetonitrile 

[0073] A suspension of 90.4 g of (N-triphenylmethyM-piperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide in 400 ml of dried dlmethyisuffoxide was stirred at 90«C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
bnne, and dned, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
1 38 to 139°C, 
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Elemental analysis for C^H^Ng 


Calculated % 
Found % 


C, 85.21; 
C, 85.35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained. 



Reference 
example 




Physical properties 
(Recrystallization solvent) 


11 


PhsCN^i 


colorless crystals (MeOtt-EtgO) 

mp.158.5-160.5^ 

□omental analysis for C^H^Nj 
Calcd. %: C. 85-22; H. 7.42; N, 7.36 
Found %: C, 85-21; H. 7.52; N, 7.34 


12 




colorless prisms (i8o-Pr 2 0-n-Heptane) 
mp.48-49% 

Elemental analysis for C u H to Nz0 2 
Calod. %: C. 64.26; H. 8.99; N, 12.49 
Found %: C f 64D1; H. 9.24; N, 12.35 


13 


BocH^X^CH 


colorless crystals (iso-Pr z O) 
mp,B9-80°C 

Bemental analysts for CnH^NjOa 
CaJcd. %: 0, 58.39; H, 8.02; N t 12.38 
Found X: C. 58.31; H, 8.01; N, 12.37 



Reference example 14 
N-Triphenylmethyl-4-plperidlneacetlc acid 

[0075] A suspension of 21 .2 g of N-triphenylmethyM-plperldlneacetonltrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 1 97 to 209 # C (decomposition). 



Elemental analysis for CagH^NC^ 


Calculated % 
Found % 


C, 81.01; 
C, 80.85; 


H, 7.06; 
H.7.17; 


N, 3.63 
N, 3.70 
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Reference example 1 5 

Ethyl N-triphenylmethyl-4-piperidineacetate 

5 [0076] A suspension of 23.6 g of N-triphenylmethyl-4-piperldineacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide in 230 ml of dried N t N-dimethyrformamide was stirred at 90°C for 5 hours. Aftercooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtrattonand washed 
with water to give 20.6 g of colorless crystals. Recrystallization from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 1 65 to 1 66°C. 

10 



Elemental analysis forC28H 31 N0 2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



Reference example 1 6 
4,4-Ethylenedioxy-l-piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo-1-piperidineacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulf onic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus. After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.8 g 

25 of a colorless liquid. 

NMR spectrum 6 (CDCyppm : 1 .78(4H,t l J=6Hz),2.69(4H ) t f J=6Hz),3.52(2H,s) > 3.96(4 H.s) 
IR spectrum v (liq.)cnr 1 : 2230,1094 
Mass spectrum m/z: 1 82(M + ) 

30 

Reference example 1 7 
4-Amlnomemyl-N-triphenylmethyipiperidlne 

35 [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylpiperidine in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered otT, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectrum 8 (CDCyppm: 1.14(1H t brs),1.36(2H,brs),1.48(2H,qd t J=5^.5Hz),1.68 (2H,d,J=11 .5Hz),2.59(2H, 
d,J=6Hz) l 3.10(2H,brs),7.14(3H l U=7.5Hz),7.25(6H,t 1 J=7.5Hz),7.47(6H,brs) 
IR spectrum v (liq.)cnr 1 : 3056,3028 
45 High resolution mass spectrum: Analysis for C^H^Ng 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

so Reference example 18 

4-(2-Aminoethyi)-N-triphenytmethylpiperidine 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride in 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated sulfuric acid in 1 00 ml of dried tetrahydrofuran was added dropwise under tee-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethy»-4-piperidineacetonitrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-cooling. An Insoluble matter in the mixture was Altered off, and the filtrate was concen- 
trated. The resulting residue was added with water and extracted with ethyl acetate. The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 .4 g of a colorless liquid. 

NMR spectrum 8 (CDCI 3 )ppm: 1.1 8(1 H,brs),1.35(2H,brs),1.40(2H,q,J=7.5Hz), 1.48(2 H l qd,J=11.5,3Hz),1.63(2H, 

d t J=11.5Hz),2.67(2H,t,J=7.5Hz),3.05(2H,brs) I 7.14(3H,t,J=7. 5Hz) t 7.24(6H ( t,J«7.5Hz).7.47(6H t brs) 

IR spectrum v (liq.)cm' 1 : 3060,3032 

High resolution mass spectrum: Analysis forCggH^Ng 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-(3-Aminopropyl)-N-triphenylmethylpiperidine 



[0081] 

Appearance: colorless liquid 

NMR spectrum 8 (DMSO-d^ppm: 0.95-1 . 05(1 H,m),1.1 9-1 .35(6H,m),1. 41 ( 2H,q,J=11.5Hz),1.62(2H,d l J=11.5Hz), 
2.47{2H,t,J=6.5Hz) l 2.93(2H l d,J=11.5 HzJJ.ISJSH.t.J^.SHzJ^^BfSH.t.J^.SHzJJ.SeteH.d^.SHz) 
IR spectrum v (llq.)cnr 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 6 (DMSO- 
d 6 )ppm: 1 .20-1 .30(1 H.m), 1 .38(9H,s),1 .45-1 .58(4H,m),1 .72-1 .82(1 H,m),2.34-2.47(2H,m),2.65-2.76(1 H,m),3.1 8(2H,t, 
J=6Hz) l 3.78^3.85(1H,m),4.13-4. 20(1 H.m) 
IR spectrum v (llq.)cnT 1 : 2978,2936,1692 

Reference example 21 



1-(2-Amlnoethyl)-4,4-ethylenedioxypiperidlne 

' [0083] A suspension of 1 2.7 g of 4,4-ethylenedioxy-1 -piperidineacetonltrlle, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanollc solution of ammonia was catarytlcally hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [eluting solvent: ethyl acetate -+ethyl acetate - methanol (10:1)] to give 10.1 g of 
a colorless liquid. 

NMR spectrum 8 (DMSO-d 6 )ppm : 1.58(4H l t,J=6Hz),2.37(2H,t t J=6.5Hz),2.42(4H,t,J= 6Hz),2.57(2H,t,J=6.5Hz),3.84 
(4H,s) 

IR spectrum v (llq.JcnT 1 : 2956,2884,1 094 ^ 
[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 

25 were obtained. 



r 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 6 (DM SO-d,)ppm:1 .02-1.12(1 H,m),1 
.1 6-1 .50(1 4H.m).1 .53-1 .80(1 rim).1 .70-1.77(1 Hjn)i 
56(2H,tJ=75Hz)Z75-2.83(lH f m) f 3.65-3.78(2H^i) 
IR spectrum vfliqj cm -1 4980 J2936. 1692 


23 




bluish green liquid 

NMR spectrum d(DMSO-d,)ppm:1.40(9H f s).1 55-2. 

00(2H f m) t 2.50-2.65(lH^i) t 2.75-2JO(1H f m) t 2.90-35 

0(4H r m) r 3.B0-3.9O(3rim) 

IR spectrum vQiqJ cm M :1700 


24 




dark green liquid 

NMR spectrum S (C0Cl^ppm:1 .1 5(2HJbrs).1 .45<9H. 
s),1 .85-2.00(2Hjn)^.0^240C2aiii) P 2.3O«2.50<2H r m) 
.2.80-2^4rimX3.40-3.eO(2rim).4.46(1 Hi>rs) 
IR spectrum vfliqj onT 1 £332, 1692 


25 


Boc 


colorless liquid 

NMR spectrum 6 (DMSO-oVppnr.l ,39(9H,s),1 .58-1 . 

66(1 rl.m),1 .68-1 .90(5rim).2.47(2H.t. J=75Hz),3.1 3-3 

-22(2H.m).3.68-3.7«(1 Km) 

IR spectrum vQlq J cnf 1 :2972.2876.1696 

Specific rotation 

[cry 8 : -54.3* (c=0.1. DMSO) 



Reference example 26 



5,7-Dichloro-6-nltrothleno[3,2-b]pyridine 

[0085] A mixture of 24.8 g of 4 t 5^ihydrc-7-hydroxy-6-nitrothleno[3^^]pyridine-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60°C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (10:1), and then the solution was poured into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an elutlng solvent to give 10.6 g of pale brown crystals. Recrystallization from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 5 (CDCyppm: 7.81(1H l d,J=5.5Hz),8.07(1H,d l J=5.5H2) 

IR spectrum v (KBr)cnr 1 f 1 540, 1 368 

Mass spectrum rrvz : 248,250 ,252(M+,9:6:1) 

[0088] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Reference 
example 




Physical properties 
(RecrystaJffzetion solvent) 


27 






pale brown crystals 

NMR spectrum 6 (COCI,)ppm:7.87(1 H.dd^J=9,2. 
5Hz),8.06(1 H.d. J=9Hz),8.24Cl H.d, J=2.5Hz) 


28 






brown crystals 

NMR spectrum 0 (DMSO-dJppm£.82(3rU).7.7 
8(1H.dd.J=9 i 2HzX7^6(1H^.J=2Hz),8.0«1H.d.J= 
9Hz) 


29 






pais brown crystals 

riMn spectrum u iOi/UiiJppm.4.U 1 lJn.8/ v /.4Z\,in 
.d. J=2.5Hz).7.55<1 H.dd,J==8,2£rfa),7.99(1 rid, J=9 
Hz) 


30 


ok: 


yellow crystals Gso-PrOH) 
mp.182-183"C 

uDniDiiLdi Analysis tot w^ngi**! ngUf 
Caled. *: C, 39.37; H, 1.24; H, 17.22 
Found fc C, 39.37; a 1-02; N, 17.25 


31 




pals brown plates (n-rtoxans) 
mp.64-84.5A: 

Bemental analysis for G t H t Cl t N 2 02 
Calcd. %: C. 43.75; H. 3-28; N, 11-34 
Found % C. 43.77: H. ZM: N. 11.44 


32 


o6c 


pale yellow plates (rt-Hexans) 
mp.94.5-95.5lC 

Elemental analysis for 0,^01,^0, 
Ceiod. %: C, 41J23; H, 2-59; N, 12JJ2 
Found fc C. 41.12: H. 2.84; N, 12.01 j 



Reference example 33 

2-Chloro-3-nltro-4^2-(N-triphenylmethyMi3jperidyl)e%lamlno]qulnollne 

[0087] To a solution of 22.6 g of 2,4-dtehloro-3-nftroqulnoline and 13.0 ml of triethylamlne In 60 ml of N,N-dimethyl- 
formamlde, a solution of 23.0 g of 4-(2-aminoethyl)-N-tiiphenylmethylplperidine In 40 ml of N,N-dlmethylformamlde 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 28.9 g of yellow crystals. Recrystatllzation from a mixture of 
N.N-dimethylforrnamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 °C (de- 
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composition). 





Elemental analysis forC^HajCIN^ 


5 


Calculated % 


C, 72.84; 


H, 5.76; 


N, 9.71 




Found % 


C, 72.64; 


H.5.B0; 


N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 throuoh 
60 were obtained. a 



10 



R 3 — (CH 2 ) m 



15 




20 



25 



30 



40 



45 



50 
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Reference 
example 


B 


R» 


m 


Physical properties 
(Recrystallizetion sofvent} 


34 


CI 


"XX 


2 


yellow crystaisCCHxClzHso-P^O) 
mp,1 96.5-1 99.5% (decomposition) 
ElementaJ analysis for C^H^Clj^Oj 
CalcdJk C, 68.74; H, 5JZ7; N, 9.16 
Found *C. 68.47: H, 5.31: N. 9.18 


35 


H 


n XX 


1 


yellow crysteisCMeOH-THF) 
mp f 214.5-225 l fc (decomposition) 
Elemental analysis for C^H^C^O, 
Calcd.fc C. 72*52; H, 5 .55; N. 9.95 
Found S.-C, 7234; H, 5.62; N, 942 


38 


H 




3 


yellow oi^staJsCMoOrHso-PrjO) 
rap, 1 76.5-1 83% (decomposition) 
ElementaJ analysts for C Ji H w ClN 4 0 2 
CelcdJfc 0. 73.14; H. 5.97; N. 9.48 
Found %: C, 73.33; H, 6.04; N, 9JJ6 


37 


H 


XX 


2 


yellow orystais(MeOH) 
mp,1285-1294% 

Bomental analysis for CbHjs CIN 4 0, 
CaJcdJt: C. 65.01; H, 5.93; N, 13.19 
Found %: C, 64.96; H. 6.03; N, 13.27 


38 


H 


'XX 


0 


yellow crystaJs(AoOEt) 
mp, 1 99-202% (decomposition) 
Elemental analysis for C^H^CIM^ 
CaJcdJt: C. 56.09: H. 5.70; H. 13.77 
Found*: C, 56.04; H, 5.69; N. 13.77 
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Reference 


B 


W 


Physical properties 


5 


example 


(Recrystallization solvent) 










yellow crystaWMeOH) 










mp.189.5-190.5 , fc 


10 


39 


a 


CH 


Elemental analysis for C^H^O^O, 
CalcdJfc C. 53.74; H. 5-58; N, 11.94 
Found* C. 53.81; H, 5.55; N, 11.67 


15 








yellowish orange crystals (MeOH) 
mp.185-186 fl C 




40 


Me 


CH 


Elemental analysis for C^H^ 01N 4 O 4 


20 








CalcdJfc C. 58.88; H. 6-51; N, 12.48 
Found*: C, 58.72; H, 6.60; N, 12^9 










yellowish orange crystals (MeOH) 


25 








mp.1 83.5-1 84.TC 


30 


41 


MeO 


CH 


Hemental analysis for CnHaCll^O, 
CalcdJfc C, 56.83; H. 6.29; N, 12.05 
Found* C. 56.90; H, 6.34; N, 12.05 










yellow crystalsCAcOEt-EtjO) 










mp,1 57.5-1 61^ 


35 


42 


H 


N 


Elemental analysis for C B> r^,CIN 8 0 4 
CalccL* C. 55.11; H, 6.01; N. 18.07 
FoundX: C, 55.18; H. 8.10; N, 15.86 



40 



43 




30 



55 
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Reference 
example 


R 1 


R 1 


Physical properties 
(Reorystallization solvent} 


43 


CI 




yellow crystals(AcOEtHso-Pr z O) 
mp,1»-l34lC 

Elemental eneiysis for CnH 17 ClN 4 0 4 
Calcd.%: C, 57,99; H, 6.26; N, 12.88 
FoundS: C, 57.99; H. 6.34; N, 12J5 


44 


Me 




yellow orystals(EtOH) 
mp,138-138.5*C 

Elemental analysis for 022(41014404 
CalcdJJ: C, 63.75; H. 7.30; N, 13.52 
Found*: C. 63.70; H, 7.49; N, 13.44 


45 


CI 


• a 

Boc 


yellow needles (AeOEt-n-Heptane) 
mp.148.5-149 c C 

Elemental analysis for Cnrl^CIN^ 
Calcd.%: C. 57.99; H. 6.28; N, 12.88 
Found*: C. 58.04; H 6.27; N. 12.87 


46 


CI 




yellow crysta1sGao-Pr x O) 
mp,121-122j5% 

□omental analysis for C^H^CIN^ 
Calcd.%: C. 57.99; H, 8-28; N. 12.88 
Founds C. 58i)4; H r 6.32; N v 12.82 


47 


CI 


-ex 


yellow prisms (MeOrHso-Pr,0) 
mp,1 55-157^0 

Elemental analysis for C^HaClN^ 
CalcdJt: C, 55.11; H ? 6.01; N. 16.07 
Found%: C, 54.92; H, 5.89; N, 16.00 
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Reference 
example 


R* 




Physical properties 
(Recrvstallrzation solvent) 


48 


CI 




yellow crystals (MeOH) 
mp,1 76.5-1 77^C 

Elemental analysis for C^H^dr^O, 
Cafcd* C, 54.98; H. 5.77; N. 12.82 
Found* C, 54.85; H, 5.78; N, 12.86 


49 


CI 


Ok 


yellow needles (AcOEt-iso-Pr 2 0) 
mp, 150-1 50 jTt 

Elemental analysis for C tl H w ClN 5 0 i 
Calcd.* C, 56.06; H, 6.27; N, 15.57 
Found* C. 55.92: H. 8.19; N, 15.59 


50 


Me 


BocHN,^^^ 


yellow crystals (AcOEt) 
mp.1 51-151^C 

Elemental analysts for C a H J1 N s 0 4 
Calcd* C, 61.52; H. 7-27; N, 18.31 
Found* C, 61.33; H, 7.14; N, 16.29 


51 


CI 




yeflow fine needles (AcOEt-iso-Pr 2 0) 

mp f ii9.s-i23 a c 

Elemental analysis for C^H^CIN^ - 
1/4HjO 

Calcd.* C, 54.41; H. 5.45; N, 14.10 
Found!: C. 54.80; H. 5.45; N, 14.19 



R 3 — (CH 2 J ra ^ H 
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Reference 
example 




m 


Physical properties 
(Recrystallization solvent} 


52 




2 


yellow prisms (AoOEt-n-Heptane) 
mp,121-123T; 

Elemental analysis for C )# H 1S CIN 4 0 3 
Calcd.%: C. 54.78; H. 5.46; N. 15.97 
Found*: C, 54.70; H, 5.51; N, 15 J3 


53 


Ok 


2 


yellow crystals (Me OH) 
mp.123-124^ 

Elemental analysis for C 1S H 17 CIN 4 0 3 
Calcd.%: C, 5350; H. 5.09; N, 18.64 
FoundX: C. 53.44; K 4.94; N. 16.60 


54 


Ok 


3 


yellowish brown crystals (MeOH) 
mp,183-164°C 

Elemental analysis for C 1s H (t CIN 4 O a 
Calcd.%: C. 54.78; H t 5.46; N, 15.97 
Found%: C. 54.79; H, 5.36; N. 15J5 


55 


Ok 


2 


yellowish brown crystals (MeOH) 
mp,145-146 < fc 

Elemental analysis for C, S H 19 CIN 4 0 2 
CalcdJL- C. 57.40; H f 5.72; N. 16.73 
Found*: C, 57.23; H, 5.75; N, 16.74 


56 


(X 


2 


yellow crystals (iso-Pr a 0) 
mp v f 025-1 03% 

Elemental analysis for C^H^CI^O, 
Calcd.%: C. 56.16; K 5.34; N. 17.47 
Found* C f 56.14; H, 5.37; N, 17.41 



25 



EP 1 104 764 A1 



Reference 
example 




Physical properties 
(Recrystailization solvent} 


57 


"oic 


yellow prisms Gso-Pr 2 Ojm-Heptane) 
mp r 96 — 98^ 

Elemental analysis for C 70 H zs C\N A 0 4 
CaJcdA C. 57.07; H, 5.99; N, 13.31 
Found* C. 57.04; H, 5.92; N, 13.26 

Specific rotation 

[•I - : -87 J" <c=0.1.DMSO) 


58 




pale yellow crystals (MeOH) 
mp.135~135.5t 

Elemental analysis for C,, H^CIN^ 
CalcdJfc C. 57.48; H, 7.12: N. 12.76 
Found* C. 57.33; H. 7.15; N, 12.74 


59 




red liquid 

NMR spectrum B (DMSO-d t )ppm;0.98(2H,q t J 
= 1 2.5Hz). 1 .20-1 .30(1 H v m) v 1 .41 (9H,s) ,1 £9(2H, 
d,J=12.5Hx) t 2.04(2H.quln,J=8H2) P 2.60-2.72(4 
rim)i.79(2H.t t J=8Hz).2 -93C2H.t, J=8Hz).3.21 C2 

H^.J=8.5Hz),3.89(2H.d,J=12JiHz).6.52(1H.tU 
=«.5Hz) 

Vk spectrum I^(liq.) cm"* 1 :1 688,1526,1 368 


60 


— 


orange crystals Gso-PrOH) 
mp t 148.5-150°C 

Elemental analysis for C^ t HaCIN<0 4 S 
CalcdX- C. 51.75; H, 5.71; N, 12.71 
Found%: C, 51.64: H. 5.80; N, 12.69 



Reference example 61 
3-Amino-2^hloro^-[2-(N-triphenytm^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22.3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydride was added portionwise under tee-cooling, and then a suspension of 31 .9 g of 2-ch!on> 
3-nitro^2-(N-triphenylmethyl-4-piperidyl)ethylamlnoJquinoline in 300 ml of tetrahydrofuran was added to the mixture. 
Successively, 8.35 g of sodium borohydride divided in four portions was added portionwise, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dlisopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from Iso- 
propanol gave pale green crystals having the melting point of from 11 6 to 1 21 °C. 



Elemental analysis for C3 5 H 35 CIN 4 


Calculated % 
Found % 


C, 76.83; 
C, 76.74; 


H, 6.45; 
H, 6.54; 


N, 10.24 
N, 10.17 



w [0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



15 



R 3 (CHa)ni 




20 



25 



30 



40 



45 



50 



55 
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Reference 


B 


R* 


m 


Physical properties 
(RecrystaJfization solvent) 


62 


CI 




2 


colorless crystals (EtOH) 
mp,197-198^ c t: 

Elemental analysis for C^H^C^N* 
Calcd*: C, 72L28; H f 5.89; N, 9.53 
Found*: C ? 72.45; H. 6.17; N, 9.34 


63 


H 


"XX 


1 


brown liquid 

NMR spectrum 6 (DMSO-d^pmrl .20-1 45(3Hjn).1 

.48(2H f q.J=I1^Hd,1 .72(2H,d, J=1 1 5Hz),3.18(2H.t.J 

=7Hz).4J9(2H,s).5.09(1H,tJ=7H2) f 7.14(3H.tJ=7J5H 

^7^7(5rUJ=75Hx)7.35-7.45(8rtm)J.66(1rW r J=8 

Hz).7.99(tH.dJ=8Hd 

IR spectrum vOicJ om*33SB,305B 


64 


H 




3 


colorless crystals Gso-Pr^O) 
mp,149-158 , fc 

Elemental analysts for C J8 H 17 CfN 4 
Calcd.* C f 77.05; H, 6.65; N, 9.98 
Found*: C. 78.93; H. 6.81; N, 9.97 


65 


H 


-a 


2 


brown liquid 

NMR speotruma(CDCI a )ppm:1^0--l^0(3rUm) f 1.60( 
2H.o^J=7.5H2)JJ6(2H i d,d=11Hz)J.94(2H,t^11rb). 
i.goun,d,<j=i i W^.Z7UH,q,J=7.5HzJ l 3.49(2H i s) f 3,7 
9(1 H t t,J=7^H«),4j08ttH4irs)JJZ0-7.35(5H^n),7.46(1 
H f td f J^JJ5Hr)J.49(1H.td i »«J^H2)JJ4(1H.dd^= 
8,1.5Hz) r 7^9dH,dd,J=8 t 1 5Hz) 
IR spectrum vfliqj onT ! 3380 
Mass spectrum m/z394,39e(ir f 3:1) 



Bocl 
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Reference 
example 


B 


W 


m 


Physical properties 
(RecrystaJCtzation solvent) 


66 


H 


CH 


0 


colorless crystals (AoOEtnso-Pr,0) 
mp.167-187.fC 

Elemental analysis for C 19 H 0 C1N 4 O Z 
Calod.%: C. 60.55; H, 6.69; N, 14.87 
Found*: C. 60.47; H. 6.83; N. 14.81 




CI 


CH 


z 


colorless crystals 0so-Pr t O) 
mp f 154-155^t 

Elemental analysis for Cnt^C^O, 
Calcd.%: C, 57.40; H, 6.42; N, 12.75 
Found%: C, 57.31; H, 6.37; N. 12.69 


68 


Me 


CH 


2 


colorless crystals Gso~Pr 2 0) 
mp,129-129.5 fl C 

Elemental analysis for C rt H i1 CfN 4 O l 
Caiod.X: C, 63J07; H, 7.46; N. 13.37 
Found* C, 63.02; H, 756; N, 13.33 


69 


MeO 


CH 


2 


colorless crystals Gso-Pr 2 0) 
mp.1403-141% 

Elemental analysis for C^B^Cl^O, 
CaJcd.S: C, 60.75; H. 7.18; N. 12.88 
Found*: C, 60.61; H, 7.17; N, 12*1 


70 


H 


N 


2 


brown liquid 

NUR spectrum 8 (CDCI^pm:1.14(2H v qd T J=12 r 3rtz} r 1.40- 

1 .48(1 1 Km), 1 .50-1 .70(5Hjn) f 2.«7(2H,t, 0=1 2rte),3.40(2H,t 

^=7^HaO,4.07<3H4>rsX7.39(1 H,dd,J=8 J,4^Hz)3-29(1 H,dd 

J=**X Hz).8.91 (1 H4d.J=4.5.2Hz) 

ff? spectrum V Olq.) cm" 1 .3344^828,1 694 

Mass spectrum m/c405.407(jr,3:1) 
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Reference 


R 1 




Physical properties 


5 


example 




(Recrystailization soKmnt) 










colorless crvstaJs (AcQ F*—i Rn-Pr 


10 


71 


CI 


* 


mp.ii53-n6 < t 

Elemental analysis for C^H^CIM n 
rw4W ** °» oi.es, rt, fjZts, m, 13.73 










ooiofiess crystals uso— Pr^Oj 


13 


72 


Me 


"CX 


mp, 1323-1343^ 

Elemental anah/sis for n H m n 








Calcd* C. 68.72; H, 839; N, 1437 


20 








Found*: C. 68 65* H 8 R5* M iixa 










eolaHftM tiriotn* 


25 


73 


CI 


a 

Bee 


(iso~*Pr«0— n— Hentanii) 
mp l 108-110 < t: 






Elemental analysis for C^HgCII^Os 
Calcd* C. 6JL28; H, 7.22; N. 13.84 


30 








rounm. oz.10; n, 7.42; N. 1331 










uvioriDSS crysuus U50 rTjU ^ 


35 


74 


CI 


Boc£^l\ 


mp,104-108t 

Elemental analysis for C^H^CIN^ 








Gated C 119 9Q- M *7 99* m 19 oa 
Founift: C, 62.11; H, 7.35; N, 13.79 


40 








colorless prisms (AcOEtHso-Pr 2 0) 




75 


a 


BocW^i 


mp.1 28-1 283% 

BementaJ analysts for C^H^C^O;. 
Calcd.%: C, 59.18; H, 8.95; N. 17.25 


45 








Found*: C. 59.16; H, 634; N, 17.15 




55 
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Reference 
example 


R* 




Physical properties 
(Recrystallization solvent) 


76 


CI 




areen liquid 

NMR spectrum <S (CDCl*)ppm:1 .47(9H,s).1 .78( 
2H,q.J=6Hz),2.69(1 H,brs),2.99(l H,brs),3.30-3. 
40(1 H,m),3.50-3.55(1 H,m),3.55-3.70(2H.m).3.7 
5-4.05(3H^i) t 4J27(2H f brs).7.4O-7.50(2Hjn) ( 7-8 
0(1 H, d. J=7I>Hz) JJ0(1 H.d, J=7IiHz) 
IR spectrum !/(HqO cm" 1 :3358.1696 
Mass spectrum m/z:406,408(M*.3:1) 


77 


CI 




brown liquid 

NMR spectrum 0 (CDC^ppmil .40-1 .55(2fim) 

.1.46(9H^) f 2.00-2J05(ZH ( m)i.15-2^5(2H,m)i. 

45(2HX«^iHz)^0^2J0(2H.m) l 3.3S(2H f t v ^ 

5.5H2).3.53(1H f brs).4.34(1H f brs)A49(1HJbrs) f 7 

.4O-7J>0C2H.m)J^7.9O(2H.m) 

ER spectrum vOiq.) cm" 1 3358,1 694 

Mass spectrum m/z:41 9,421 (M\3:1) 


78 


Ma 


BocHN. 

XX 


green liquid 

NMR spectrum d(CDCI»)ppm:1. 40-1. 60(2H,m) 
t 1.4«(9H.s)^XKH2.10(2H^n)i1O-2^5(2H,m)Z 
46(2H.tJ=5JHz) f 2.64(3H^)i.85-2.90(2H.m) ( 3 
25(2HXJ=S^Hz) t 3.54(1Hi>rs)A13(2H v br8).4.4 
9(1 HJ>rs)J.39(1 HX J=85Hz).7.44(1 H.t, J=8-5H 
z).7J9(1H v d v J=8^Hz) 9 7.91(1H v d.J^.5Hz) 
IR spectrum PQlqJ cm' 1 .3352,1704 
Mass spectrum m/z£99(M*) 
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Reference 
example 


R» 


m 


Physical properties 
(RecrystaMzation solvent) 


79 


Boc 


2 


colorless plates (AcOEtHso-Pr 2 0) 
mp,104-1Q5 < fc 

Elemental analysis for C^H^CIN^ 
Caicd.*: C, 81.45; H, 8.98; N, 14.33 
Found*: C. 81.49; H. 8.81; N, 14.35 

Specific rotation 

[a] 0 *° : -20.9' (c=0.1. DMSO) 


80 




2 


colorless crystals Gso-Pr t 0) 
0^,96.5-99* 

Bemcntal analysis for C lt H„C!N40 r 
Calcd.* C. 5958; H. 8.39; N, 15.44 
Found* 0. 59.30; H. 6.67; N, 15.30 


81 




2 


ooloriesa crystals (AcOEt) 
mp.126-128* 

Elemental analysis for C^CIN^O 
CaJcdA: C. 59.90; H. 6.60; N, 17.46 
Found*: C. 5971; H. 6.87; N, 17.32 


82 


CX 


2 


yellowish brown liquid { 
UMR spectrum d (CDCl 1 )ppm^49(2H,t.J=5Hz)^L50 
-2.60(4H f m)^J0~3.40aH^n) P 3.75-3^5<4H ? mMJ8(1 
HJ>rsX450(2H,brs).7.44(1H.td.J=8j;jHr)7.48(1H.td 
,J=8.5.1 rfc),7.89(l H^d,J=85,1Hz)J.91 (1 H,dd,J=8.5 
1Mz) 

IR spectrum V Oiq.) cm" 1 ^348 


83 


a 


3 


yellowish brown liquid 

NMR spectrum «(COCI t )ppm:1J9C2H r quin f J=«rb) ( 2 
.45-2.60(4H,m) r 253(2H t tJ=eH20,3^0(2HXJ=6H2).3. 
78(4H.t. J=45Hz),450(3Hi>rs) > 7.44(1 H,td.^7.5.1 Hz) 

.7.47(^^0=7-5.^.753(^^.^=7.5.18^,7.80(1 
H,dd,J=7.5,1Hz) 

IR spectrum f(Eq.) em" 1 3344 
Mass spectrum m/z320.322(M\ 3:1) 
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Reference 
example 




Physical properties 


84 




grearrish brown liquid 

NMR spectrum d (C D OJpp m:1 .45-1. 60(2 H.m). 1.60- 1.70 
(4H,m)i35-2.60(4H r m)Z39(2H f t ? J=5Hz) r 3.37(2H,tJ=5H 
z) f 4.31 (1 H f brs),4.67(2H4)r8) ( 7.44<1 H.td, J=7,1 Hz).7.47(1 H. 
td.J=7 > 1Hr).7J7(1H p cW,J=7 > 1Hr) t 7J4(iadd.J=7.1H2) 
IR spectrum V Oiq.) cm" 1 3432.3340 
Mass spectrum m/z^04 r 306(M*.3:1) 


85 




dark brown liquid 

NMR spectrum 6 (CDCI^pmil .80-1 J0(4H jn).2.57(2H f t, 

J=53H2)^.60-2.70(4H t m),3.40(2H.tJ=5.5H2),4^7(3HJ>rs 

) f 743(1H f td.J=7.5iHz).7.46(1H.td.J=7.5^Hr) i 7.87(1H f dd p 

J=7.5iHz),7 ^3(1 H.dd. J=7.5,2 Hz) 

IR spectrum V (liq.) cm -1 .3436,3348 

Mass spectrum m/z^90,292(M* ( 3:1) 
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Reference 
example 



86 



87 



BocN 




BocN 




Physical properties 
(Recrystaffization solvent) 



colorless crystals (iso-Pr 2 0) 
mp,130.5-131.5 c C 

BementaJ analysis for C^KaC/N^O* 
CaicdJL- C. 61.67; H. 8.13; N, 13.70 
Found*: C, 61-52; H. 8.29; N, 13.65 



88 



BocN 




colorless crystals 

(CICHtCHjCHso-PrjO) 

mp.14li-142.5 < t 

□omental analysis for C^H^CIN^ 
Calcd.* C, 60 .82; H, 7.91; N, 14.19 
Found*: C t 60.63; H. 7.60; N, 14.03 



Kray crystals (AcOEt) 
mp,168-169°C 

Elemental analysis for C^HjyCir^OjS 
CalcdJfc C. 5533; H. 8.62; N, 13.83 
Found* C, 5534; H, 8.87; N, 13.63 



Example 1 

4-Chloro-H2-(N-ti1phenylm^ 

[ ^ 9 , 11 u A , SOlutlon of 1 9 9 9 of 3 ^ ,no - 2 ^ hloro ^t2-(N4riphenylmethyM-plp e ridy|). e thy!ami^ 24 1 ml nf 

S and Q M g 01 p - t0,uenesu ,fonte add monoh " drate ,n 200 mi 

After coohng, the prec.prtated crystals were collected by filtration, and washed with diisopropv! ether to 'lie 16 A a of 



Elemental analysis for C3 e H 33 CIN 4 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 

^Chloro-a-Wluoromemyl-Ha-^ 

^7*™" ,n 60 ml of dned t«rahydrofuran, a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 
tetranydrofuran was added dropwise under ice-coollng, and the mixture was stirred at room JZito ! hoi? 
The solvent of the reaction mixture was evaporated, and the residue was added with water ^d^ed aouZs 
Tl!™ hy *°9 encart ™ ate 80luti °". "« extracted with ethyl acetate. Tta-M««^ScS?JKIE 

solid ando.aogofp-toiuenesulfonicacldmonohydrateinioom.oftoluene was refluxedfo? 2 0 hours. AftertheSoT 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 .79 g of colorless crystals. 

NMR spectrum 8 (DMSO-d^ppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=11 Hz),1 .77(2H,d,J=11 Hz) t 1 .80-1 ,90(2H,m),2.98(2H, 

bre).475(2H,t,J=8.5Hz)7.17(3^ 

J=7.5 l 2Hz),B.16(1H ( dd ( J=7.5 f 2Hz) t B.34(1H l dd,J=7.5 t 2Hz) 

Example 3 

tert-Butyl 4-[2-(4-methyl-2 -phenyl- 1H-lmldazo[4,5<]qulnolin-1-yl)ethyn-1-plpor1dlnecarboxy1ate 

[0093] A solution of 0.65 g of tert-butyl 4-[2-[(3-amino-2-methylqulnolln-4-yl)amino]-ethyl]-1-piperidinecarboxylate, 
0.29 g of benzaldehyde and 0.08 g of 2,3-dlchloro-5 l 6-dlcyano-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 :1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.55 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 46.5°C. 



Elemental analysis for C^H^H^ 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H, 7.28; 
H.7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 



Ph s Cl 




Example 


R 1 


B 


m 


Physical properties (Recrystallization solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239°C (decomposition) 
Elemental analysis for C^h^Clfs^ 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H i 


1 


pale yellow crystals (AcOEt) 
mp ( 185-l68°C (decomposition) 
Elemental analysis for C^H^Ctfs^ 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,286-268 # C (decomposition) 
Elemental analysis for C^H^Cfe!^ 
Calcd.%: C, 73.09; H, 5.45; N t 9.47 
Found%: C t 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


7 


Ph 


H 


2 


pale yellow crystals (Cr^Cfe-EtOH) 
mp,246.5-249°C 

Elemental analysis for C^H^IN^ 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp ,227.5-231 °C (decomposition) 
Elemental analysis forC^HagCHVIMHgO 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



20 




Example 


R 1 


B 


RA 


m 


Physical properties (Recrystalllzation solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,124.5-125°C Elemental analysis for 
C 24 H25CIN 4 Calcd.%: C, 71.19; H, 6.22; N, 13.84 Found%: C, 71.22; H 
5.97; N; 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analysis for C2 6 H 27 CIN 4 0 2 Calcd.%: C, 67.45; H, 5.88; N, 12 10 
Found%: C, 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,188-189°C Elemental analysis for 
C22H27CIN 4 0 2 Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C 63 45- 
H, 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp p 192-193 p C Elemental analysis for 
C^HajCy^Oa Calcd.%: C, 64.00; H, 5.75; N, 1 0.66 Found%: C, 64 04- 
H, 5.59; N, 10.61 " ' 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 83.5°C Elemental analysis for 
C29H33CIN 4 0 2 Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ■ 
H, 6.41; N, 11.06 



45 



I 



36 
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Example 


B 




W 


Physical properties 
(Recrystallization solvent) 


14 


MdO 


XX 


CH 


colorless crystals (AoOEt) \ 
mp.l883~189.5\: 

Elemental analysis for C^H^OI^O, 
Calcd.%: C. 6635; H, 8 38; N, 10.75 
Found* C. 66.70; H. 8.42; N, 10.70 


16 


H 


XX 


N 


colorless crystals (MeOH) 
mp p 225-5-227.5 <J C(decomposftion) 
Elemental analysis for C^H^Cl^C), 
Caicd.%; C, 65.91; H. 6.15; N. 14.23 
Found* C. 6535; H. 831; N, 1431 


16 


H 


XX 


CH 


colorless crystaJs(AcOEt-n-Heptane) 

mp.isa-ieit 

Elemental analysia for CaH^CJI^Oj 
CalodJfc C. 68.46; H, 636; N. 11.41 
Found* C. 6838; H, 637; N, 1137 


17 


H 


a 

Bog 


CH 


colorless crystals (AcOEt-iso-Pr t O) 
mp.154.5-156^C 

BementaJ analysis for C^H^CIN^ 
Calcd.* C. 68.48; H. 636; N, 11.41 
FoutMft: C. 6836; K 6.15; M 1138 


18 


H 




CH 


colorless crystals (AcOEt) 
mp,1663-167.5X j 
Elemental analysis for C lm H 11 C4M 4 0j 
CalodJL C. 68.48; H, 638; M, 11.41 
Founds C. 6830; H, 6.43; N. 1132 




37 
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Example 






Physical properties 
(Recrystallization solvent) 


19 


CI 




colorless fine need!es(AcOEt) 
mp,186.5-187.5 0 C 

□omental analysis for C^HsoCINjOj 
CalcdJ.: C. 65.91; H. 8.15; N, 14.23 
Found* C, 65.97; H, 8.31; N, 14.18 


20 


a 




colorless crystals (MeOH) 
mp.195J-198J fl C 

Elemental analysis for C^H^CIN^ 
CalcdJL C, 65.78; H, 5.93; M. 1 1 .36 
Found* 0. 65.73; H. 5.86; N. 11.38 


21 


CI 


BocHN^^n. 


colorless crystals (AcOEt-iso-Pr 2 0) 
1*^,191.5-192^ 

Elemental analysis for CjjH^CINgOj 
CalcdJ.: C. 86.48; H, 8.37; N, 13.84 
Found*: C, 68.42; H, 8.33; M, 13.69 


22 


Me 


BocHN^^v. 


colorless crystals (AcOEt-iso-Pr 2 0) 
11^,184.5-165^ 

Elemental analysis for C a H»M 3 0 2 
OalcdJL- 0, 71.72; H, 7.28; N, 14.42 
Found* C. 71.40; H. 7J24; N, 14.28 



40 




50 



38 
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Example 


R 1 




m 


Physical properties 
(Recrystaiiization solvent) 


23 


Ph 




2 


colorless crystals (AcOEtHso-Pr 2 0) 
mp.185-188lC 

Elemental analysis for C^H^CIN^ 
CaJcd.* C, 88.88; H, 5.61; N, 12.48 
Found* C. 66.59; H, 5,63; N ( 12.45 


24 


Ph 




2 


colorless crystals (iso-PrOH) 
mp,1 64-170^ 

Elemental analysis for C n H M CIN 4 0 
CalcdJt: C. 67.89; H. 5.70; M, 13.77 
Found* C. 67.62; H» 5.71; N. 13.63 


25 


Ph 


Ok 


2 


pale yellowish brown crystals (AcOEt) 

mp.182-183^ 

Elemental analysis for 

CaH„ Cl^O-l/ir^O 
Calcd.%: C, 66.49; H, 5.45; H. 14.10 
Found* C. 66.28; H. 5.50; H, 14.03 


26 


H 


Ok 


3 


pale brown crystals (AcOEt) 
mp,130.5-131.5t 

Elemental analysis for C^tCI^O 
Calcd.* C, 81.72; H, 5.79; N, 16.94 
Found* C, 61.72; H, 5.76; N, 16.90 


27 


Ph 




3 


pale brown crystals (MeOH) 
^,183^-184.5*0 

Elemental analysis for C^H^dr^O 
Calod.* C, 67.89; H, 5.70; N, 13.77 
Found* C t 67.91; H, 5.66; N, 13.80 
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5 


Example 


R« 


R 3 


m 


Physical properties 
(RecrystaUization solvent) 












pais brown crystals Gso-Pr^O) 








a 




mp.ios-ios.rc 


10 


28 


H 


2 


Elemental analysis for 0,^,011^ 
Calcd.X: C. 64.86; H. 8.08; H. 17.80 
Found* C. 64.83; H, 6.11; N, 17.72 


15 










pale brown crystals (Mo OH) 








CX 




mp^26-22rt 




29 


Ph 


2 


Elemental analysis for 0,^011^ 
Oaicd^; C, 70.67; H f 5.93; N, 1433 


20 










Found* C, 70.44; H, 5.96; N, 14.29 












brown crystals 












NMR spectrum 8 (CDCI^ppmcl .80-1 .90(4H r m 


25 


30 


H 




2 


)iJ8-2.76<4H P m).3.14-3^2(2Km).4.78-4^1(2 
H t mU.68(1H t t t J=6^Hz).7.72(1H.t t J=8^Hz) r 8.1 
3(1H^).6\22(2H.d f J=6JHz) 


30 










Mass spectrum iti/za00,302&/r\3:1) 












paJe brown crystals (Mo OH) 


35 


31 


Ph 




2 


mp.191-192°C 

BementaJ analysis for 0^0!^ 
Celcd.*: C, 70.11; H, 5.62; N% 14.87 
Found*: C. 70.00; H, 5.65; N, 14.86 



40 



45 



50 



40 
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Example 




Physical properties 
(Recrystsilization solvent) 


32 




colorless amorphous solid 

NMR spectrum 5 (DMSO-d 8 )pprn:0.99(3H ( brs).1 . 

32(3HJ>rs) r 1.B8C2HJ>r«)^13(1HJbr8) f 2.49(9as) ? 4 

.B2-4.72(2H,m)J.60-7.67(3H r m) f 7.74-7.82(4H.m) 

f 8.13(1HJa.J=8,15Hr) f 8.42(1H f d < J=8Hz) 

£R spectrum 1> (KBr)cnrr f :1890 

Mess spectrum m/z:476,478(M* r 3:1) 

Specific rotation 

[cr] 0 20 : -M2 m (c=0.1, DMSO) 


33 




colorless crystals (AcOEt) 
mp,21 5-218°C (decomposition) 
Elemental analysis for C^H^CIN^ 
CaJcdJ.: 0, 67 .93; H. 7.13; N, 11.32 
Found* C, 87.70; H, 7.17; N, 11.23 


34 




colorless crystals (MoOHHao-PrOH) 
mp, 185-188 °C 

Elemental analysis for C^H^CInUOj 
CaJcdJ-: C. 67.42; H, 6.91; N, 11.65 
Found* C. 67.31; H. 6.66; N.1U7 


35 




brown crystals (AoOEt) 
mp,1 99-200% 

Elemental analysis for C M H Jf C1N 4 0 I S 
CalcdJ: C, 82.83; H. 5.88; N. 11.27 
Found*: C. 82,74; H. 5.83; N. 11.16 




41 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


36 


Mo 


pale brown crystals Gso-PrOH) 
0^.202-203% 

□ementaJ analysis for 0,^011^0* 
CalcdX: C, 64.40; H. 6.81; N, 13.06 
Founds C. 64.39; H, 7.04; N, 12.95 


37 


rr-Bu 


colorless crystals (AcOEtHso-Pr 2 0) 
mp,1 59.5-1 60.5% 

Bementai analysis for C M H„C1N 4 0 2 
CalcdJt: C. 86.30; H. 7.49; N. 11.89 
Found* C. 66.18; H. 753; N, 11*2 


38 


a 


colorless crystals Oso-PrOH) 
mp,174-175% 

Elemental analysis for CjjH^CIRiCV l/4HiO 
Calcd.%: C, 67JD5; H. ISA; K 11-17 
Found* C, 67.08; H, 7.47; ft 10.92 


39 


Bn 


colorless crystals (AcOEt-tso-Pr 2 0) 
mp.1 65-1 66.5% 

Bementai analysis for C»H„CIN 4 0 2 
CalcdJfc C, 68 .97; H, 859; N. 11 MB 
Found*: C. 68J3; hi 6.72; M, 10.99 


40 




colorless crystals (AcOEt) 

mp X 1 9-220.5% (decomposition) 

Bementai analysis for C^H^CIM^ - 1 /4H»0 
CaledJL C. 69.08; H, 6.47; N. 10.74 
Found* C, 6945; H, 8.41; N* 10.89 




42 
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Example 


R 1 


Physical properties 


" 5 


(Recrystallization solvent) 








colorfe88 crystals (MeOH) 


10 


41 


xx 


mp.137-142 < t 

Elemental analysis for C^H^CIN^- 1/2^0 
Calcd.* C, 87.78; H, 8.67; N, 10.90 
Found* C, 67.82; H. 6.49; N. 10.92 








colorless crystals (MeOH) 


13 


42 


XT 


mp,1 53.5-1 57t 

□omental analysis for C^hipCJ^O, 
CalccL* C. 86.85; H. 6.38; N, 10.75 


20 






Found*: C. 86.84; H v 6.54; N. 10.78 








colorless crystals (AcOEt) 


23 


43 




mp.160-161 < lC 

Elemental analysis for 0^^011^40,* 1/8HjO 






Calcd*: C. 65.78; H, 5.98; N. 10.96 
FoundS: C p 6537; H. 5.87; N, 10.94 


30 






colorless fine needles 
(AcOEt-n-Heptane) 


35 


44 




mp v 180-182% 

Elemental analysis for CaH^CIFl^O, 
CalcdJt: C, 661)7; H f 5.94; N, 1 1 .01 
Found* C, 66.10; H. 5.71; N, 11.08 


40 






colorless crystals (AcOEtHso-Pr 2 0) 
mp f 126-1293°C 




45 




Elemental analysis for C^H^CIFM^ 


45 






Calcd*: C, 66.07; H, 5.94; M, 11.01 
Found* C f 66.08; H, 5.76; N, 11.01 



30 



33 
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Example 


R' 


PhysicaJ properties 
(RecrystalKzation solvent) 


46 




( 


colorless crystals Gso-PrOH) 
mp.1995-200*t 

Elemental analysis for C tg H t7 CIF 4 N 4 0 1 
Calcd.%: C, 59.74; H, 4.83; N. 9.95 
Found* C. 59.61; H. 4.89; N, 9.90 


47 






colorless crystals Gso-PrOH) 
mpJZI 65-21 75% 

□omental analysts for CnHnCtF^Oj 
CalcdJ.: C, 57.89; H, 451; N. 9.64 
Found* C, 5758; H, 456; N, 9.62 


48 


JO 


colorless crystals (AcOEt) 
mp.l 995-2005% 

Elemental analysis for C^H^ClNgOj 
CalcdA: C, 65.91; H, 6.15; N, 14.23 
Found* C # 85.77; H. 5.99; N. 14.25 


49 


JO, 


I 


colorless prisms 
(AoOEt-n-Heptane> 
mp.l 82-1 83 1 

Elemental analysis for ^H^CINsO^ 
Calcd.* C, 6551; H. 8.15; N, 14.23 
Found*: C. 65.95; H, 8.28; U, 14.24 


50 


JO 


colorless prisms (AcOEt) 
mpi13-214 , t 

Elemental analysts for CbHbCINsOz 
Calcd5: C, 6551; H. 8.15; M f 14.23 
Found%: C. 8557; H. 620; N. 14-23 
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Example 


R 1 


Physical properties 
(RecrystaJlization solvent) 


51 


XX" 


colorless crystals (MeOH) 
mp.179-188t 

Elemental analysis for C»H n CIN 4 0 2 S 
Calcd.* C. 64.85; H. 8.19; M. 10,43 
Found*: C, 64 J2; H, 6.45; H. 10.37 


52 


xy 


colorless crystals Oso-PrOH) 
mp^03-203^t 

Bementai analysis for C^CIFjN^ 
Calod.%: C. 6231; H, 5.41; N. 10.02 
Found*: C, 62.24; H. 5.42; ti. 9.99 


53 


xy 


colorless crystals (AcOEt) 
11^,224-225*0 

Bementai analysis for C^H^CIN^ 
Cafcd.*: C. 72 J) 1; H, 6.22; H, 9M 
Found*: C. 72JJ2; K 121; K 9.92 


54 


XT 


colorless crystals Oso-PrOH) 
mp.197-198t: 

Bementai analysis for C 14 H ao CIN 4 0, 
Calod.%: C, 70.03; H. 8.05; N, 9.61 
Found*: C. 69.83; H v 6.08; N, 938 


55 




colorless crystals (MeOH) 
mp,196.5-197 < fc 

Bementai analysis for C^HaClr^O, 
CalcdJL C, 64 .93; H, 6 JOB; N, 11.65 
Found*: C. 64,83; H, 6.27; N. 1 1 .69 




45 
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Example 




R 1 


Physical properties 
(Recryetalfization solvent) 


56 


p 


Me 


pale yellow crystals Gso-PrOH) 
mp.185.5-186lC 

Elemental analysts for CjjHeNjO, 
Cried X. C. 70.41; H, 7.00; N, 12.16 
Found*: C. 70.32; H, 7.19; N. 12.13 


57 


p 


Gt 


colorless crystals (Me OH) 
mp,151 5-153*0 

Elemental analysis for C^r^aN^S 
CalcdJt C. 62.83; H. 5.88; N. 11.27 
Found* C, 62-77; H, 6.01 ; H, 1 1 24 


58 


p 


Me 


pale yellow crystals Gso-PrOH) 

mp i 1815-1825 < t 

Bemerttai analysts for CjtH^N^S 
Calcd* C. 68.04; H. 6.77; N, 11.75 
Found*: C ? 87.86; H. 8J9; N, 11.63 


59 


p 


CI 


colorless crystals (AcOEt) 
1^,197-1981; 

Elemental analysis for CgHzgCINsO^S 
CalcdJ: C. 60.29; H. 5.67; N. 14.06 
Found*: C. 59.98; H, 5.54; N, 13.84 


60 


p 


Me 


colorless crystals (AcOEt-iso-Pr 2 0) 
119,191*193% 

Elemental analysis for C^H^OtS 
CalcdJt C, 65.38; H, 6.54; H. 14.66 
Found* C, 65.34; H, 6.53; N. 14.43 



50 



55 




46 
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Example 




Physical properties 
(Recrystailizatton solvent) 


61 


XX 


yellow amorphous solid 

WAR spectrum cJ (CDCI^ppm; 

1 .ue— i .UvUctlfin/i l .30- 1 ,4vi l run/, 1 W-* 1 .40 \ Zn,m y 

.1 .44(9 rU).1 .82-1 .90(2am)X55-Z.62(2H v m).3DS(3 

H.s) r 4.0CH4.10C2H^i).4.62(2H.t.J=7.5Hz) f 7^7-7^0( 

2H.m).7.81 (1 HX J=7Hz),7.87-7 .71 (3H,m),8.14<1 H.d. 

J=7.5Hz),8.24<1 H.d,J=7.5Hz) 

(R snflfibum V fKRrVm^*1 fi99 

Mess spectrum m/zr468(M*) 


62 


■xx 

J 


colorless crystals (AcOEt) 
mp.195-198% 

Qemental analysis for C x9 H n F 9 N 4 0 2 
Found* 0. 82.07; H. 5.25; M, 9.94 


63 




pale yellow orystals (AcOEt) 

mp r 1995-200J% 

Qemental analysis for CnHaNjOi 
uajca.*. iijji, n v /.ua» w, i^jw 
Found!: C. 71-87; H v 7.14; N, 1433 


64 




colorless crystals (MeOHHso-Pr 2 0) 
mp,177.5-179 a C 

Qemental analysis for C^JHuF^Ot 
CaledJ: C, 86 JO; H, 8.18; N, 10.40 
Found*: C. 66J9; H, 8.08; N, 10.37 


65 


■p 


pale brown crystals (AcOEt) 
mp.193-194^ 

Qemental analysis for C^HaN^ 
CalodJt C f 70.58; H. 7.24; N, 15.24 
FoundX: C. 70.81; H, 7.18; N, 15JZ1 



/•V 




47 
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5 


Example 


R 1 




Physical properties 
(RecrystaHization solvent) 










colorless crystals (EtOH) 






-p 




mp.240-241 °0 (decomposition) 


10 


66 


a 


Elemental analysis for O t sH ta C\H^0 2 








Calcd* C. 62.43; H, 6D8; N, 17.47 
FoundS: C, 62.48; H. 6.02; N, 1751 


15 








colorless crystals (EtOH) 










mpJ2285-230 a C (decomposition) 




67 


Mo 


Elemental analysts for C^H^N, 0, 








CalcdJl: C, 87 JO; H, 7.00; N. 18.25 


20 








Found*: C, 67.72; H, 6.93; IM, 18.24 










brown amorphous solid 










NMR spectrum d (CDCI a )ppm:1.10-1^0(2H i m),1.4 


25 








6(9H,s),1 .40-1 .60(3H.m).1. 90-1 98C2H m)2 BO-P 7nf 






P 




2H.m).3.04(3H.s)^.86(3H^).4.05-4.15(2H.ni).4.74(2 




68 


Mo 


H.t.J=8H2),e.30(1H.t.J=2.5Hz).8^2(1H.d.J=i5H2).6. 


30 








88(1H.s).7.60(1 H.t J=8Hz).7.67(1 H.t,«*=8Hz)^.1 8(1 H. 
d,J=8Hz),8.23(1 H.d.^=8Hz) 
IR •peetnim V (KBr)c!rr':1B88 


35 








Mass spectrum m/zAlZW) 



40 



45 




55 
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Example 


R' 


R 1 


Physical properties 
(Recrystallization solvent) 


69 


P. 


CI 


yellow amorphous solid 

NMR spectrum d (CDCI,)ppm: 

1 .05-1 .1 5(2H,m),1 .40-1 .50(3H.m),1 .45(9H,s).1 .83-1 .90( 

2H.m) t 2.32(3H r a)^60-2.70(2H f m) t 4.0O-4.10(2H f m) t 4.60 

M.65(2H,m)7J)6(1rW t J^.5Hz)J.51(1H i d > J==5.5H2) i 7.6 

8-7.75C2H f m) i 8.1 8(1 H.d, J=7.5Hz),8.24<1 H.d. J=75Hz) 


70 


Ma 

P 


a 


pale yellow crystals (EtOH) 
mp.192-193 a C 

Elemental analysis for C^H^CIr^OjS- 5/4HjO 
CalcdJl: C, 80.77; H, 6.33; N, 1050 
Found* C f 60.82; H. 6.08; N, 10.17 


71 


A, 


Me 


yellow amorphous solid 

NMR spectrum 8 (CDCIJppm: 

1.02-1.08(2H.m),1.44(9H3Xt.44-1.50(3H,m)JJ0-1.90( 

2Hjn)^1(3H^)i^2.70(2rimUi)5(3H i s) i 4JXr-4.05( 

2H,m).4.59C2H.t. J=7.5Hz).7.06(1 H.d. J=5.5Hz}.7.49(1 H,d, 

J=5.5Hz) f 7.60-7.85(2H t m).8.14(1H.d.J=8Hz).8^3(1H.d f J 
=8Hz) 

IR spectrum v (KBr)cm M :1688 
Mass spectrum m/z:490(M*) 


72 


P 


Me 


pale yellow crystals (AcOEt) 
11^,141-142^ 

Elemental analysis for CjbH^H^O^S* 1/4HjO 
CalciLS: C, 67.92; H, 7.02; N, 11.31 
Found* C. 67.86; H. 6.84; N, 11.25 



Example 73 

tart-Butyl 4-[2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c]qulnolin-1 -yl)-ethyl]-1 -piperidinecarboxylate 
[0095] To a solution of 0.60 g of tert-butyl 4-(2-(3-amlno-2^hloro-4-qulnolylam^ 

and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dichloroethane, 0.41 ml of triethylamine was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dichloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dilsopropyl ether to give 0.57 g of colorless 
crystals. Recrystalllzatlon from 1 ,2-dichloroethane gave colorless crystals having the melting point of from 222 to 
223°C. 



Elemental analysis for C22H27CIN 4 0 3 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 



49 
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Example 74 



10 



20 



25 



35 



40 



50 



55 



tort-Butyl 4-[2-t4-ch!oro.2-(4-methanesulfinylpheny0-1 H-lmidazo^.S^-quinolin-l-yaethyn-l^iperidinecarboxytete 

[0096] To a suspension of 0.63 g of tort-butyl 4-[2-{4^h|oro-2-(4-methylthlo.pheny0-1 H-Mdazo[4,5*]quinolin-1 -yll 
ethylJ-1-piperidlnecarboxylate In 18 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate in 6 ml of water was 
added dropwise, and the mixture was stirred at 50°C for 13 hours. The reaction solution was concentrated and the 
residue was purified by silica gel column chromatography using 1 ,2-dichloroethane - methanol (10:1) as an eluting 
solvent to give 0.47 g of a colorless solid. RecrystaJIfeation from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 1 83 to 1 86*C. 





Elemental analysis for C^H^CII^OgS 


• 1/4H 2 0 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


15 


Found % 


C, 62.33; 


H, 6.90; 


N, 9.91 



Example 75 

tert-Butyl 4-[2-[4-chloro-2-{4-methanesulfonylphenyl)-1 H-imldazo[4,5-c]-quinolln-1 -yl]ethyl]-1 -piperidinecarboxylate 

[0097] To a solution of 0.40 g of tert-butyl 4-[2-[4^hloro-2-(4-methyfthiophenyl)-1H-imida20[4,5 -c]quinolln-1-yfl 
ethyll-1 -piperidinecarooxylate In 20 ml of 1 .2-dichloroethane, 0.40 g of m-chloroperoenzolc acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sod.um hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of dlisopropyl ether and diethyl etherto give 0.42 g of colorless crystals. Recrystallization from 
methanol gave colorless crystals having the melting point of from 149 to 156°C. 



30 


Elemental analysis for C^H^CIN^S • 


1/4H 2 0 


Calculated % 


C, 60.72; 


H, 5.89; 


N t 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N, 9.67 



Example 76 

4-Hydroxy-2-phenyl-1-[2-(4i3iperidyl)ethyl]-1H-imida2o[4 l 5-c]quinonne 

[0098] A solution of 871 mg of 4<hloro.2-phenyl-H2.(4-piperidyl)ethyl].1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
h y dr °chlonc acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 1 0 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dichlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the meltinq 
point of from 242.5 to 244°C. 



45 


Elemental analysis forC^H^fs^O • 1/4H 2 0 




Calculated % 


C, 73.28; 


H, 6:55; 


N t 14.86 




Found % 


C, 73.32; 


H, 6.45; 


N, 14.77 



[0099J In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 

R 3 — (CHjL. 
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Example 


B 




m 


Physical properties 
(RecrystaJlization solvent) 


77 


Cf 


XX 


2 


colorless crystals (MeOH) 
mp^69-280t (decomposition) 
Elemental analysis for C M H B CIN 4 0 
CaJcdJt: C, 68.48; H, 5.99; N, 13.31 
Found* C. 88,32; H. 8J)7; N. 13.29 


78 


H 


XX 


1 


coloriess crystals hydrochloride] 
NMR spectrum d (DMSO-d»)ppm: 
156(2H,q.J=1 1 .5Hz),1.74(2H.d,J=1 1.5Hz)Z10~2.2 
5(1H.m).2.79(2H,q.J=1 1.5H*) f 3.24(2H,d f J=1 15Hz), 
4JS4(2H,d. J=7.5Hz).7.29(1 H A J=8Hz)J.49(1 H.d.J= 
8Hz) > 7-50(1H f t,J=8Hz) f 8i»(1H f d t J=8rb) f 8^8(1H > a 
).8 J4(1 H,brs),8.95(1 HJ>rs),1 1 .82(1 H,s) 
IR spectrum V (KBr) cm' 1 3544,3228, 1692 
Mass spectrum m/z282QuT) 


79 


H 


XX 


1 


coloriess crystals [hydrochloride] 
NMR spectrum o (DMSO-d,)ppm: 
1.e5-1 J 85(4H^i)^.00-2.15(1H^).2A4(2H.q.J=12H 
z).3.30(2H.d.J=1 2Hz).4.18(2HAJ=5Hz).451(2rW. 
J=7.5H2).7^7(1HAJ=85Hi).7.40-7.60(7H^n),757 
(1HJ,J=8Hz),8.31(1 H.s).t0.83(1 H J>rs),1 1 .58(1 H.s) 
tR apoctrum v (KBr) cm"':3418,1672 
Mass spectrum m/c372(M*) 



Example 80 

tert-Butyl 4-[2-(4-phenoxy-1 H-imidazofrS-clquinolln-l -yl)ethyl]-1 -plperidinecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-[2-(4<hloro-1 H-imidazo[4,5-c]quinolin-1 -yl)ethyl]-1 -piperidinecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20°C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an elutlng solvent to give 3.59 g of a coloriess solid. RecrystalHzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 1 30.5 to 1 32.5'C. 



Elemental analysis for C2 8 H 32 N 4 03 


Calculated % 
Found % 


C, 71.18; 
C, 71.10; 


H.6.83; 
H/7.10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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10 


Example 


R 1 


R* 




Physical properties 
(RecrystaJlization solvent) 


15 


81 


H 




14 

n 


colorless crystals (MoOH) 

mp.1 52.5-153 JS°0 

EJementaJ analysts for C M H M N 4 0 
Calcd.X: C. 77.88; H. 8.54; N t 12.11 
Found%: C, 78.00; H. 8J29; N. 12.05 


20 
25 


82 


H 


XX 


H 


colorless crystals (AcOEt-iso-PrjO) 
mp,1 87-189.5*C 

Elemental analysis for CH-N.O. 
Caicd.X: C, 72.44; H. 6-32; N, 13.52 
Found*: C, 72.35; H. 6.26; N. 13.42 


30 


83 


H 


-a 


F • 


colorless crystals (Cr^Clj-iso-PrjO) ~~ 
m Pr 206.5-208°C 

Bemental analysis for CjjHaFI^O, -1/8^0 
CalodJfc C t 69.07; H, 5.85; N, 12.89 
Found%: C. 89.11; H, 5.74: N. 12.85 


35 


84 


Ph 


-a 


H 


odorless crystals (MeOHH*o-Pr 2 0) 
mp,205-207.5 , t 

Bemental analysts for C^Hu^Oj-I/ZHjO 
CalcdA C. 74.53; H. 6.25; N. 1 1 2\ 
Found*: C. 74.52; H. 6.37: N. 11.10 



40 




50 
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Example 


R 1 




R 8 


Physical properties 
(Recrystallization solvent) 


85 


H 




F 


colorless crystals (AcOEt-n-Hexane) 
mp,133.5-135.5°C 

Elemental analysis for C 2t H s1 FN 4 0 3 
CalcdJfc C v 68.55; H, 6.37; N, 11.42 
Found*: C. 88.37; H, 6.47; N, 11.25 


86 


Ph 


-Ok 


H 


colorless crystals (iso-PrOH) 
mp i 207-208 < fc 

Elemental analysis for C^H^^O, 
CaJcdJt: C. 74.43; H. 8.61; N, 10.21 
Found*: C, 74.38; H, 8.68; N, 10.14 


87 


H 




H 


paJe purple crystals 

NMR spectrum 8 (DMSO-o^ppm: 

1 .64-1 .72(4H.m) f 2.55-2.58(4H,m) f 2.98(2H,t t J=7 

Hr),4 J0(2H.t J=7Hz).7 .25-7.31 (3H,m) f 7.45-7.4 

9C2H,m).7^3-7.60(2H f m),7.72(1H,d.J=7H2),8-29 
(1 HA, J=7Hz),8.37(1rU) 
Mass spectrum m/z^58(NT) 



Example 88 

tert-Butyl 4-[2-(4-amino-1 H-imidazo[4,5-c]quinoIin-1 -yl)ethyl]-1 -piperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1 H-imidazo[4,5-c]-quinoiin-1 -yl)ethyl]-1 -piperidinecarboxy- 
late and 34.5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dilsopropyl ether to give 1 .88 g of colorless crystals. Recrystallization from ethyl acetate gave colorless 
crystals having the melting point of from 1 93 to 1 93.5°C. 



Elemental analysis for C^Hgg^Og 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 


R 1 


PnysjcaJ properties 
(Recrystallization solvent) 


89 


8 "CX 


odorless crystals (EtOH) 
mp.1 91. 5-192% 

□omental analysts for C^H^N* 
CaJcdA C, 74.77; H. 7.06; N. 18.17 
Found*: C. 74.87; H. 7.18; N. 18j06 


90 


-a 


colorless crystals (MeOH) 

mp.231.5-232J > C 

QementaJ analysis for C^H^NjO 
CalcdJfc C, 87.63; H, 6.87; N. 20.76 
Fourwft: C, 67.46; H, 6.79; N, 20.63 


91 




colorless crystals (EtOH) 
mp.1 66-167% 

Elemental analysis for C 70 H xs H 9 0 z 
Calcd.%: C, 65.37; H, 6.86; N, 19.06 
Found* C. 65.52; H. 6.76; N. 18.83 


92 




pale yellow crystals rfumaratal 

(DMFHso-PrjO) 

mp. 195-197% (decomposition) 

Elemental analysis for C 11 H, 1 N 9 -C 4 H 4 0 4 - 

5/4*4,0 

CalcdJt C, 57.20; H. 6.12; M, 16.86 
Found*: C. 57.20; H. 6.23; N. 16.53 



Example 93 

tert-Butyl 4-[2-(4^imethyiamino-2-phenyl-1 H-imidazo[4,5-c]quinolin-1 -yl)-ethyl]-1 -piperidinecarboxylate 

[01 04] A mixture of 0.69 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1 H-lmldazo[4,5^]-qulnoiln-1 -yl)ethyl]-1 -plperidlne- 
carboxylate and 7 ml of 50% aqueous dimethylamine solution was stirred in a sealed tube at 80'C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropano! and diisopropyl ether to give 0.52 g of colorless crystals. RecrystalJization from isopro- 
panol gave colorless crystals having the melting point of from 170.5 to 1 71 .5°C. 



Elemental analysis for Csq^N^ 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-[2-[4-(4-methylpiperazln-1 -yl)-2-phenyM H-imldazo[4,5-c]-qulnolln-1 -yflethyl]-1 -piperidinecarboxytate 
[0105] A mixture of 0.80 g of tert-butyl 4#-(4-chloro-2-phenyl-1 H-!m^ 

carboxylate and 1 ml of N-methylplperazine was stirred at 80°C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as eluting solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to141°C. 



Elemental analysis for C33H 42 N S 0 2 


Calculated % 
Found % 


C, 71 .45; 
C, 7153; 


H. 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 102 were 
10 obtained. 



15 




20 
25 
30 
35 
40 
45 
50 
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Example 


R* 


Physical properties 
(Reorystallizatton solvent) 


95 


NHMe 


coloriess crystals Gso-PrOH) 
mp,161H82 < t 

Bemental analysis for C n H ts H 5 0 t ^/2H t 0 
voice*, /u.42, H. 7-34; N, 14.16 
Found* C, 70.31; H, 7.23; N. 13.95 


96 


U 

n 


colorless crystals 0so-Pr t O) 
mp t l62-162^t 

Bemental analysis for C^H^N,©,' 1/21^0 
Calcd.%: C, 71.51; H, 7.38; N, 13.45 
Found* C, 71.73; H f 7.35; N. 13.09 


97 




coloriess needles (Me OH) 
1^,171-172* 

Bemental analysis for CaH^^Oj 
Caicd.X: C, 73.44; H. 7.66; N, 12.98 
Found* C. 73.44; H, 7.88; N. 12.93 


98 


X) 


coloriess crystals Gso-PrOH) 

Bemental analysis for 0^8*1^0, 
Calco\* C, 70.95; H. 7.26; N, 12.93 
Found* C. 71.22; H, 7.47; N, 12.94 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum 6 (CDCI^ppm: 

0.99-1 -06(2H,m) F 1^5-1 M&Hm>A .43(9H,s),l .80-1. 

90(2Hjn)i^2.60t2H^n) ? 3.95-4.05C2H B m) > 4.59(2H.t 

.J=75Hz),4.96(2H f d r J=5^Hr),6.11(1H f t.J=5^Hz).7^ 

4-728(1H.m)J.30^7.35(3Hjn)J.48(2H.d.J=7^Hz) t 7. 

50-7^5(4H,m),7.60-7.85(2H r m).7^4-7.96(2H^n) 

IR spectrum v (KBr) cm~':3436.1690 

Mass spectrum m/ac561(M*) 
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Example 


R 1 


Physical properties 


100 




pale ye/low amorphous solid 

NMR spectrum 8 (COCI»)ppm: 

1 .00- 1 .08(2H.m),1 .30-1 .35(1 H,m) t 1 .38-1 .42(2H,m), 1 . 

43(9H,s).1 .83-1 .90(2H^n).2^7(2H f brs) f 3.98(2H f brs) f 4 

.61 (2H.tJ=7.5Hz),4 J9(2H.d. J=6H2).7.33-7^5(1 H,m). 

7^9(2H,d f J=6Hr).7.51-759(4H f m) r 7.64-7.87(2am).7 

.88-7.89(1H f m)J.96-7.97(1H f m) r 8J53(2H i d t J=6Hz) 

KR spectrum V (KBr) cm" 1 :3428. 1692 

Mass spectrum m/z£62(IT) 


101 




pale brown amorphous solid 

NMR spectrum 8 (CDCI s )ppm: 

0.98-1 ,06(2H t m).1 .40(3H.m).1.43(9H,s),1 .80-1. 

85(2Hjn)2^0-2.60(2H,m) 1 3J9(3H^),3.90-4.TO(2H,m 

),4.59C2H > U=7.5Hz),4^7(2H,d,J=5^Hz) i 6.05(1HJbrs) 

,8A8(2H f d,J=85Hz)J-31(1H,t f J=7.5Hz).7.40(2H,d f J= 

8^Hr)J.51-7.60(4H,m)J.6(r-7.65<2H,m).7.94<2H I d,J 

=8SHz) 

IR spectrum V (KBr) cm" 1 3432,1 692 
Mass spectrum m/zS91(M*) 


102 ! 




colorless amorphous solid 

NMR spectrum 8 (DMSO-d^pm: 

0.87(2H f q.J=5Hr) f 1^0-1.35(3H^n),138(9H.sXl.75(2 

H,q.^=7.5Hr)i.54(2H f t.J=12^Hz).3.77(2H f d f J=123H 

z) t 4.64(2H,tJ=7.5Hz) f 6J9(1H f t t **=8Hz) f 7^4(2H r tJ=8 

Hz).7.44(1 H.U=7.5Hz).7.56<1 HXJ=7.5Hz),7.60-7.67 

(3H 1 mX7.76-7.82(2H f m) 1 7.87(1 H,d. J=7.5Hz).8.1 6(1 H, 

<U=7 JHz)^^4(2H,d^=8Hz).9.03(1 Ha) 

tR spectrum V (KBr) cm" 1 2932, 1692 

Mass spectrum m/zS47(M*) 



Example 103 

4-Amino-2-phenyl-1 -[2-(4-plperidy0othyI]-1 H-lmldazo[4,5-c]qulnollne trifluoroacetate 

[0107] A mixture of 0.30 g of tert-butyl 4-[2-[4-(4-methoxyben2ylamino)-2-phenyl-1H-lmidazo[4,5-c]quinolin-1-yl] 
ethyl]-1 -piperldlnecarboxylate and 9 ml of trifluoroacetlc add was stirred at 65°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dlisopropyi ether to give 0.31 g of pale yellow crystals. Recrystalllzation from a 
mixture of ethanol and isopropanol gave colorless crystals having the melting point of from 223 to 224°C. 



Elemental analysis for C23H 25 N 5 • 2CF 3 C0 2 H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H, 4.73; 
H, 4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1-[2-{4-Chloro-2-phenyl-1H-imlda2o[4,5-c]quinolin-1-yl)ethyl]-4-pip6ridinone 

[0108] A mixture of 0.39 g of .H2-(4-chloro-2-phenyl-1H-lmldazo[4,5<]quinolln-1 -vDethvtl-4 4-ethvtenediovwninorL 
One and 4 ml of concentrated sulfuric add was stirred at room tempera ture for 30 nJS2SJi2£ USSZ 
pouredinto.ce-wateradjustedtopH 11 with 10% aqueous sodium hydroxide solution, and extracted^ 6%^? 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried an^enX^otent 

TnoTth^^ 

us,ng ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrwtall^ZTm 
.sopropanol gave colorless needles having the melting point of from 163 to 165'C Retaliation 



Elemental ana 


Vsis forC23H 21 CIN 4 0 


Calculated % 
Found % 


C, 68.23; 
C, 68.26; 


H, 5.23; 
H, 5.31; 


N, 13.B4 
N, 13.78 



Example 105 

1 -{2-(4-Chloro-2-phenyl-1 H.imldazo[4,5-c]quinolln-1 -yl)ethyl]-4-piperidinone oxime 

EL A ml *T/ °J °J 01 H2 - (4<hloro - 2 -P hen y | - 1H ^ l ^ot4.5-c]qulnolln-1-yl)ethyl]-4-pipertdinone 0 04 a of 
hour The reactton solution was concentrated, and the residue was added with aqueous sodium hydreLncibonatl 

act2 ,Zt 172' S ! T*. W3S ' mpenM t0 9iVe 025 9 of a «*>"«« «*«• RecrystaLation^rem XI 
acetate gave colorless crystals having the melting point of frem 201 to 207»C (decomposition) 



Elemental analysis for C^H^CINsO . 1/2H 2 Q 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 



tert-Buty14-[2^2^henyl-1H-imida2o[4.5K : ]quinolin-1-y0ethyn-1-pipertdinecart)oxylate 

[0110] A suspension of 0.80 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1 H-imida20-[4,5-c]quinolin-1 -yl)ethyfl-1 -oiDeridi- 
necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was caWlytically hySreaenated at Sari 

was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane ( 

11X ^T 9 ^^ Wa8h9d With dli80pr0pyl ether t0 *" 0.49 g of pale yellow crystarRecriCation 
from diisopropyl ether gave colorless crystals having the melting point of from 138 to 139-C Hecr V 6 ™ i * Bti ™ 



Elemental analysis for C^^N^Oa 


Calculated % 
Found % 


C, 73.66; 
C, 73.46; 


H, 7.06; 
H P 7.21; 


N, 12.27 
N, 12.17 



[0111] In accordance withthemethod of Example 106. the compounds of Examples 107 through 109 were obtained. 
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Example 




Rl 


Physical properties 
(Recrystallization solvent) 


5 








colorless crystals [hydrochloride] 
(MeOH) 






-a 




mp^58-261^ (decomposition) 




107 


1 


Elemental analysis for 


10 . 








C 19 H 1t N 4 '2HCI-HiO 
CaJcd-tt C, 53.79; H. 8.21; N, 15.68 
Fountrt: C, 53.49; H, 6.14; N, 15.67 










colorless crystals [hydrochloride] 


15 




-a 




(MeOrHCICHsCHtCI) 
mp # 220-233°C (decomposition) 




108 


2 


Elemental analysis for 
C„H B> N4-2HCI -1/2^0 


20 








Calcd.%: C, 58.36; H, 6.40; N, 15.48 
Found* C, 56.36; H. 6.18; N, 15 35 










colorless crystals [hydrochloride] 










(Me0rHso-Pr,0) 


25 


109 




2 


mp.225-238% (decomposition) 
Elemental analysis for 
C^H^ -2*101-1/8^0 
Calcd.%: C, 81.27; H, 7.41; N, 13.61 


30 








FoundX: C. 61 .03; H. 7.44; N. 13j50 



Example 110 

35 4-Chloro-2-phenyl-1 -{2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]quinoline hydrochloride and f umarate 

[0112] A mixture of 3.64 g of 4Hchloro-2-phenyl-H2-(N-triphenylmethyl^-piperidyl)ethyl]-1 H-imidazo[4,5-c]quino- 
line, 30 ml of methanol and 1 0 ml of trtfluoroacetic acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 

40 crystals (trifluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride in a conventional 
method. Recrystallization from methanol gave colorless crystals having the melting point of from 257 to 265°C (de- 

45 composition), in the same manner, fumarate was prepared in a conventional method. Recrystallization from methanol 
gave colorless crystals having the melting point of from 185.5 to 186.5°C (decomposition). 

Hydrochloride: 

so [0113] 



Elemental analysis for C^H^O^ - HCI • H 2 0 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.88; 
H, 5.77; 


N, 12.58 
N, 12.60 
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Fumarate: 



[0114] 



Elemental analysis for C^H^Cn^ . C 4 H 4 0 4 ■ H 2 0 


Calculated % 
Found % 


C t 61.77; 
C t 62.04; 


H, 5.57; 
H, 5.40; 


N, 10.67 
N, 10.70 



Example 111 

4-Phenoxy-1 -[2-(4-piperidyr)ethyl]-1 H-imidazo[4,5-c]quinoline trifluoroacetate 
[0115] ToaM M°n°f0.30goftert^tyl4{2-(4^he^ 

y ate ,n 10 ml of methylene chloride. 1 ml of trifluoroacedc acid was added atS Ipem^a^ mSSZ 
SSSiSSTa? T ^ Concentrated - ™ e ~»* P* y«»ow solid was washed s^S 

chloride and ethanol gave colorless crystals having the melting point of from 211 to 21 6«C. metnyiene 



Elemental analysis for C^H^^ 


O • CF 3 C0 2 H • 1/8^0 


Calculated % 
Found % 


C, 61.44; 
C t 61.26; 


H.5.21; 
H, 5.05; 


N, 11.46 
N, 11.47 



Example 112 

4-Chloro-2-phenyl-H2-(1-piperazlnyl)ethylMH-lmidazo[4.5K;Jq U lnolinemethanesuffonate 

[0116] To a solution of 1.20 g of tert-butyl 4-[2-(4-chloro-2-phenyi-1H-imidazo-[4,5^q U inolin-1-y0ethyn-1-DiDera2i 
necamoxylate in 12 ml of 1 .2-dichloroethane. 1 .2 ml of methanesuifonic acid w« added, and he 12 iKS 
at mom temperafcre for 5 minutes. The reaction mixture was added with isopropanol and ethanoi ^^^2 

™ IT mrM ° n t0 ^ 1 24 9 °' C0l ° rte88 ^ la - Utilization fmm nSS5S2S22 

crystals having the melting point of from 256 to 27CC (decomposition). coioness 



Elemental analysis for C&H 


22CIN 5 • 2CH 3 S0 3 H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H, 5.11; 


N t 11.99 
N, 12.16 



Example 113 



4-Amlno-H2-(4-piperidyl)ethyrj-1 H-lmldazo[4,5-c]qulnoBne hydrochloride 

m^mZL^r ? M ™ 01 hydr ° 9en Ch ' 0,1de *" 8t,rred at <°™ temperature for Jhou ra . The Z 
mSTJr^ ^ • adJU8t8d 10 PH 10 "* h 10% aque0U8 80dium h V droxlde elation, and extracted with 

raohl^nTm^n. I? 5 *" The ^ 8 were P urified * •""*» column chromatog- 

^o^o!i&M c^vfitfl^ !^ 1^ #4 * methanol (40i1 to 20 ; 1 ) as eluting solvents, and washed with diisopropy I ether to give 

crystals having the melting point of from 243 to 244°C (decomposition). 



Elemental analysis for C^H^Ng . HCI • 3/4H 2 Q 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[0118] In accordance with the methods of Examples 110 through 113, the compounds of Examples 11 4 through 186 



60 



were obtained. 
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5 



10 






Example 


R 1 


B 


m 


Physical properties (Recrystalllzation solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CICHjCr^CI-AcOEt) 
mp,253-256°C (decomposition) 
Elemental analysis for C 21 H 19 CIN 4 
Calcd.%: C, 69.51; H, 5.2B; N, 15.44 
Found%: C 69 29-H 5 1Q- W 


20 
25 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286°C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


11 R 


Ph 


u 
n 


4 

1 


colorless crystals [fumarate](MeOH) 
mp t 268-271.5°C (decomposition) 
Elemental analysis for 
C 22 H 21 C,N 4- 1/ 2C 4 H 4 0 4 -3^2H 2 0 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267'C (decomposition) 
Elemental analysis for C 17 H 19 C1N 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
45 


118 


H 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5 o C 

Elemental analysis for 

Ci7Hi8Cl2N 4 -CF 3 C02H-1/4H 2 0 

Calcd.%: C, 48.78; H, 4.20; N, 11 .98 

Found%: C, 48.76; H, 4.34; N, 11 ,89 
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Example 


Rl 


R2 


m 


Physical properties (Recrystaliization solvent) 


119 


OH 


CI 


2 


pale brown crystals (CICHgC^CI-MeOH) 

mp t 240-245°C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60.09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H.5/4H 2 0 
Calcd.%: C, 51.62; H, 5.31; N, 12.04 
Found%: C, 51,82; H, 5.12; N, 12.22 


121 




CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235°C 

Elemental analysis for 

C ia H 18 CIF 3 N 4 -CF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11 .28 

Found%: C, 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191.5-192.5°C 

Elemental analysis for 

C 23 H 24N 4 -2HCI-H 2 0 

Calcd.%: C, 61.74; H, 6.31 ; N, 12.52 

Found%: C, 61.69; H, 6.51; N, 12.44 


123 


Ph 


CI 


3 


colorless fine needlesftrifluoroacetate] 
(EtOH) 

mp,260-263°C (decomposition) 
Elemental analysis for 
C 24 H25CIN 4 • CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N, 10.80 




Example 


R2 


B 


W 


Physical properties (Recrystaliization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride] (EtOH) 

mp,1 99-201 *C 

Elemental analysis for 

C^H^rVHCI^HgO 

Calcd.%: C, 61.33; H, 7.29; N ( 11.92 

Found%: C, 61.21; H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


125 


CI 


CI 


CH 


colorless crystals [trif!uoroacetate](MeOH) 
mp,249-255°C (decomposition) 
Elemental analysis for 

C 23 H 22 C, 2 N 4-Cf r 3C0 2 H 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 
Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needles[trifluoro acetate] 
(MeOH) 

mp,255-262°C (decomposition) 
Elemental analysis for C^H^CIIV CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C24H25CIN4O-I/2H2O 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


12B 


CI 


H 


N 


colorless crystals [trifluoroacetateJ(MeOH) 
mp,260-268°C (decomposition) 
Elemental analysis for C^H^CIfS^-CFgCOgH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4.47; N, 13.82 
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Example 


R* 




Physical properties 
(Recrystalfizatjon solvent) 


129 


CI 


a 

H 


colorless prisms (MeOH) 

1^.191-1931; 

Elemental analysis for C^H^CI^ 
uaica.*. o f /u.o/, n, 3Jm; N, 14.33 
Found* C, 70.70; H. 6.08; N. 1428 


130 


CI 


HlCX 


colorless crystals (AcOEt) 

1^,156.5-157.5^ 

Elemental analysis for C 2S H z3 aN 4 
Caicd* C. 70.67; H, 5.93; N, 14.33 
FoundX: C. 70.84; H, 5.92; N, 1421 


t 131 


CI 




colorless crystals (EtOH) 

mp.ies-m^ 

BementaJ analysis for C 2J H„CIN 4 0 
Calod* C. 6726; H, 5.39; N, 1426 
Found* C, 67.31; H. 5.55; N, 1422 


132 


CI 




colorless crystals [trrHuoroacetate] 
(Iso-PrOH) 

mp, 158-1 63°C (decomposition) 
Elemental analysis for 
Ca^CIMs^CFaCOjH-S/^rtO 
Calcd.* C. 49.06; H, 4.42; N. 10.60 
Found* C, 49.04; H, 4.41; N t 10.73 


133 


Me 




pale brown crystals (AcOEt) 
mp^-fi^t 

Elemental analysis for C^H^N^-^O 
Calc<L* C, 71.44; H. 724; N, 17.36 
Found* C, 7125; H, 723; N. 17.03 
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Example 




PhysicaJ properties 




^ 


(Rccrvstalllzation solvent) 


5 






efiloriiksft fine naAdlesffufnaratsKEtOH) 


w. 


134 




mp,261 -272°C (decomposition) 

Elemental analysis for 

CaH* CIN 4 - 1 /2C 4 H|0 4 • 5/2^0 






Calcd.1: C, 60.06; H. 5.88; N, 11.67 








Found*: C, 60.07; H, 5.89; N, 11.60 






Soanrfic rotation 


15 






[CT 3d 10 : -12.0* (c=0.1, DMSO) 






rolArlfittiB ervsfcalfi ftrifl 1 1 Prtmcfltata 1 

fc+riLri 
vcti/ru 

mn 91 "5— 221 x^irfAeomnositian) 


20 


1 Jo 




CTT«t ma t ritual •n*lt#iu(i fnr 






CCA, 






- 


round*, u, 0O.O0, n, o.oo, n, i i.uo 


25 






peio Drown crystals u* i i i uorvawocnoj 








VMOurrnav rr v/n/ 






mn 225—2 !i2t ( daeoirtDOsition) 




136 




Elemental analysis for 


30 














raUil P <\R 2A- H 5 29- M 1 1 32 






Found*: C, 58D9; H. 5.29; N, 11.32 








pale brown crystals [trifluoroacetate] 


35 






(EtOH) 






mp^24-2245 c C 




137 




Elemental analysis for 
C^r^CINiS-CFjCO^-S^HtO 


40 






Calcd.%: C, 51.35; H, 4.68; N, 10.41 






Found*: C, 51.65; H. 4.32; N. 10.16 



45 
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Example 


R 1 


Physical properties 
(Recrystailization solvent} 


138 


n-Bu 


coloHess crystals (AoOEt) 
1^.130-131% 

Elemental analysis for C 21 Hz7dN 4 
CalcdJt: C, 68.00; H. 7.34; N. 15.10 
hound*: C, 67.78; H, 7.59; M, 14.96 


139 


JO 


colorless crystals [trifluoroacetate](EtOH) 

mp t 13*-139.5 < t 

Elemental analysis for 

CaHaCI^ - 3/2CF,C0 2 H • HjO 
uaicd.*: C, 53.29; H, 5.59; N, 9.56 
Found*: C. 53.23; H„ 5.33; N, 9.56 


140 


Bn 


pale brown crystals (AcOEtHso-Pr t O) 

mp T 230-234°C (decomposition) 

Bemental analysis for C tA H T5 C\H 4 m '\/AH 7 0 
CaJcdJt C, 70.40; H, 6.28; N, 13.68 
Found* C. 70.41; H. 6JZ7: N, 13.54 


141 




Dale Vellour crv*rtalft rmnthanAenllMnafAl 

QleOH) 

mp.l 96-207% (decomposition) 

Bemental analysis for 

CHHad^-ZCHjSOjH-HjO 
CalceL*; C, 51.71; H, 5.62; N. 8.93 
Found*: C, 51.59; H. 5.42; N, 8.87 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


142 


JX 


colorless crystals [fiimarate](MeOH) 
mp f 224-229 < t ( decomposition) 
Elemental analysis for 

Calcd.%: C. 62.39; H. 5.80; N, 10.39 
rounai. v/, olio, ri t 0.3 1. N, 


143 


JX 


colorless crystals [fumaratejCEtOH) 
mpjM 3.5-21 6°C (decomposition) 
Elemental analysis for 
C 24 H»CIN 4 0-C 4 H 4 0 4 '1/4H t O 
Calcd.%: C. 62.10; H. 5.49; N. 10.35 
Found%: C. 61.94; H. 5.45; N. 10.30 


144 


JX 


colorless crystals [trifluoro acetate] 

(Me0H-iso-Pr,O) 

mp.253-257% (deoomposition) 

Elemental analysis for 

C^HaCIN 4 S- CFjCOjH- 1/2H,0 
CalodJfi: C. 55.76; H. 4.86; N, 10.00 
Found*: C. 55.67: rl 4.59; N, 9.99 


145 


JX 0 


colorless crystals [trifluoroacetate](EtOH) 

mp^l 8-225% (decomposition) 

Elemental analysts for 

C^ 4 HhCIN 4 (>S- CFjCOjH 
CalodX- C. 55.07; H, 4.62; N, 9.88 
Found%: C, 54.91; H. 4.69; N, 9.77 


14S 


JX' 


colorless crystals [trifluoroacetate](MeOH) 

mp .270-277% (decomposition) 

Elemental analysis for 

CwHaCINUOtS-CFjCOjH 
Calcd.%: C, 53.56; H. 4.49; N, 9.81 
Found%: 0, 53.51; H, 4.50; N, 9.62 



oX 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


5 
10 


147 




colorless crystals [fumarate](EtOr!) 

mp t 1 92-1 98% (decomposition) 

Elemental analysis for C B H a aFN i -C 4 H 4 O 4 -H 2 0 

Caicd.%: C, 59.72; H, 5.20; N, 10.32 

Found*: C f 59.81; H. 5.07; N. 10.33 


15 


148 


JX 

p 


colorless crystals [fumarate](MeOrfHso-PrOH) 

mp. 1 84-1 87% (decomposition) 

Elemental analysis for C n H a aFN 4 - C^tVHjO 

CalcdA: C, 59.72; H. 5.20; N, 10.32 

Found* C. 60.00; H, 4.91; N, 10.34 


20 


149 




colorless crystals [fumarate](MeOH) 

mp ,204-209% (decomposition) 

Elemental analysis for C^HaCIRV 0^04 -H^O 

CalcdJt: C. 59.72; H, 5.20; N. 10.32 

Found*: C. 5953; H. 4.92; N. 10.41 


25 
30 


150 




colorless crystals [tifRuoroacetate](EtOH) 

mp ,260-263% (decomposition) 

Elemental analysis for CnHuC^hV CF,C0 2 H« ^0 

Calcd.%: 0. 50.47; H. 3.73; N. 9.42 

rounai. u, ou.ou, n. o.Do, M, 9.0 1 


35 


151 




colorless crystals [tnfluoroacetate](MeOH) 

mp ,259-261 % (decomposition) 

Elemental analysts for C a H 1t aF 5 N 4 - CF,CO z H 

Calcd * C, 50.48; H. 3.22; M f 9.42 

Found* O. 50J28; H. 3.28; N, 9.46 



40 
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10 



15 



20 



25 



30 



40 



45 



Example 




Physical properties 
(ReorvKtalliziition solvent) 


15Z 


X 


colorless crystals [methanesulfbnate] 
(EtOH) 

mp, 195-202% (decomposition) 
Bementai analysis for 
CaHaCINg- CH,S0 3 H -5/4^0 
CaJcd.1: C 54 11- H 5 63- N 13 72 
Found* 0, 54.13; H. 5.45; N, 13.63 


153 




coloriess orystals [fumarata](MeOH-EtOH) 
mp , 1 8 1 -1 65.5% (decomposition ) 
Bementai analysis for 

CaHadrV C 4 H 4 0 4 - H,0 
CalcdJk C, 59.37; H. 5.37; N. 13.31 
FoundV C 59 37* H 5 11- N 13 37 


154 


X? 


pale yellow fine needles [trffluoroacetate] 
(EtOH) 

mp.1 97.5-204% (deoomposrtion) 
Bementai analysis for 

CalodJL 0. 56.47; H. 4.64; N. 13.72 
Founds C. 56.45; H. 4.58; N, 13.72 


155 


jot 


coloriess crystals [tnfluoroacetate](EtOH) 

mp,250-255% (decomposition) 

Bementai analysis for Ca^ClriyCF,^^ 
CalcdJfc C, 64JW; H. 4J8; N. 9.64 
Found*: C, 63.81; H, 4.92; N, 9.63 


156 


xr 


colorless crystals [trifluoroacetate] (EtO H) 

mp J 445-145 .5% 

Bementai analysis for 

CaHCTCIH^O- CF s CO x H- 3/2H,0 
Calod.* C, 59.66; H. 5.01; N, 8.98 
Found* C, 59.44; H, 4.71; N, 9.04 



50 
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Example 


R 1 


Physical properties 
(RecrystaJlization solvent) 


157 


XT 


pale groan crystaJs[trifluoroacetate](EtOH) 

mp.174-175 l fc 

Bemental analysis for 

C^HadF,^ - CF a CO,H • 5/4H.O 
CalcdJS: C, 52.44; H. 4.32; N f 9.41 
Found* C ( 52.54; H, 4.19; N, 9.53 


158 


P 


colorless crystals [tnfluoroacetate](MeOH) 

mp.231-241 1 (decomposition) 

Bemental analysis for 

C^Hw Cl^O - CF,CO,H- 1/2H 2 0 
Calcd.* C, 54J82; H. 4.60; N, 11.12 
Found* C. 54.73; H. 4.42; N. 11.21 


159 


P 


colorless crystals [trifiuoroacetatei(EtOH) 

mp f 256-261 *C (decomposition) 

Bemental analysis for 

C^H^CIN^S- CF,0O 2 H- 1/4^0 
CalcdA C f 53.59; H. 4.40; N, 10.87 
Found* C. 53.53; H, 4.33; N. 10J0 


160 


P 


colorless crystals [trifluoroacetato](MeOH) 

mp,2 70-273'C (decomposition) 

Bemental analysis for 

C J8 H tl aN B -CF 1 CO t H- 1/2*1,0 
Calcd* C, 52.44; H. 4.60; N, 18.68 
Found* 0. 52.15; H. 4.74; N, 16.95 


161 


P 


pale brown crystals [trifluoroacetate] 

(EtOH-EtiO) 

mp.203-203.5 o C 

Bemental analysis for CaH^aN^S-CFaCOjH 
Calcd.* C. 51.81; H. 4.13; N, 13.68 
Found* C. 51.48; H, 4.22; N. 13.52 | 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


162 


O' 


pale yellow crystals frydn>chloride]G'so-PrOH) 

m Pr 245-24fl < t (decomposition) 

Elemental analysis for Cj 4 Hj S FN 4 -2HCI-3/4H t O 
Calcd.%: C t 60.70; H, 6.05; M. 11.80 
Found*' C 60 81 • H 5 J3: N. 1 1 .72 


163 


F 


coloriess crystals [hydrochloride](EtOH) 
NMR spectrum 6 

(DMSO-d,)ppm:1 .30-1 .40(2H.m),1 .55-1 .70(1 H.m).1 .70 
-1.80(4l1,mU.65-2.80(2H,m)^.1(h-3^5(2H,m) i 3.17(3H 
_s) 4 73(2H t J=7 5Hz).7.97(1 HX»*=7.5Hz),8.04(1 H,U= 
7-5Hz)^.55-8.65(2H,m).8JJ4(1Hi)rs) i 9.06(1HJjrs) 


164 


JO 


pais brown crystals (AcOEt) 
mp,176-177.5*C 

Elemental analysts for CgHuNs 
Calcd.%: C, 74.38; H. 6.78; N. 18 .85 
cAitnfflt* f* 7 A no- M fl on- M 1 8 69 


165 


XT* 


odorless crystals [hydrochloride] 

(MeOH-iso-PrOH) 

mp^300°C 

Elemental analysis for C W H 1S F 1 N4-2HCI- 1/2^0 
CalcdJX: C. 57.70; H, 5.42; N. 10.77 
round* C, 57.72; H. 5.12; N. 10.79 


168 


P 


pale yellow crystals Gso-PrOH) 
mp.1 86-1 67*0 

Elemental analysis for CnHw^O-HtO 
Calcd.%: C, 89 .82; H, 8.92; N, 14.80 
Found%: C, 69.53; H f 6.97; K 14.59 
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Example 




Physical properties 
(Recrystailization solvent) 


167 


■p 


colorless crystals [hydrochloride] 
(EtOH) 

mpi18-219°C 

Elemental analysis for Cj^^-SHCI 
Calcd.* 0. 53.68; H, 5.79; H. 17.89 
Found* C, 53.63; H, 6J>1; M. 17.89 


168 




pafe yellow crystals [hydrochloride] 
(MeOH) 

mp^93-298% (decomposition) 

Elemental analysis for 

CnHaNsS-ZHCl-HjO 
Calcd* C. 53.84; H, 5.81; N f 14.95 
Found* C, 53.59; H, 5.71; N, 14.82 


169 


p 


pale yeUow crystals [hydrochloride] 
(EtOH) 

mp, 1 96*1 99°C 

BementaJ analysis for 

CbH^S^HCI-SH^O 
Calcd.%: C, 52.48; H, 6.41; M. 11.13 
Found* C, 52.44; H, 6.68; M. 11.13 


170 


p. 


pale yellow crystals [trifluoroacetate] 
(EtOH) 

0^^28-229^ 

Elemental analysis for 

C n H 9 N 4 S-3/2CF,C02H- 1/2H,0 
Calod.X: C, 54.73; H, 5.03; N, 9.82 
Found%: C, 54.46; H, 4.91; N, 10.00 


171 




pale yellow crystals [hydrochloride] 
EtOH) 

mp,27+-277 0 C (decomposition) 

BementaJ analysis for 

CbHm^S^HCI-S^O 
Calcd.%: C, 56.84; H. 6.33; N. 11J53 
Found*: C. 56.79; H. 6.11; N, 11.51 
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Example 


R 1 


R 2 


Physical properties 
(Recrystallization solvent) 


172 


p. 


CI 


colorless crystals [trifluoro acetate] 
(EtOH) 

mp.189-190^ 

Elemental analysis for 

CaHaCIN+S - 3/2CF,CO,H 
CaicdJt: C, 5159; H. 4-24; N, 9.63 
Found*: C. 5154; H, 429; N, 9.65 


173 


S' 
/ 


Me 


CI 


colorless crystals [trifluoro acetate] 
(EtOH) 

mp.194-195% 

Elemental analysis for 

CaHaCI^S - 5/4CF,CO z H 
Calcd.X: C, 53.16; H, 4.42; N, 10.12 
Found*: C. 53.16; H. 4.39; N. 1029 


174 


HN 


0 


lie 


pale brown crystals [hydrochloride] 
(EtOH) 

mp2455-24«5 , e 

Elemental analysis for 

CaH^H^HCI -3/2^0 
CalodJt C, 5752; H, 6.58; N, 1524 
Found* C. 57.65; H. 6.33; N. 1523 


175 


II eh 


P 


Ma 


pais brown crystals [hydrochloride] 
(EtOH) 

mp22+-225lC 

Elemental analysis for 

(^H t7 N s -2HCt-S/2H a O 
CalodJk C, 5621; H» 6.97; N, 1425 
Found*: C. 55.95; H. 6.70; N. 1423 


17B 


H j 




colorless prisms[trrfluoroacetate] 

(Et0H-Jso-Pr,O) 

mp.1 895-1 925^ 

Elemental analysts for 

CaHnFN^-CFjCO^ 
Calcd.*: C. 5952; H. 430; N. 11.11 
Found*: C. 59.41: H, 459; N. 11.16 
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Example 




Physical properties 
(Recrystallization solvent) 


177 


OPh 


f | * | • mm ■ - 

colorless crystals [tnfluoroacetate] 
(EtOH) 

mp,214.5-215.5 0 C 
Elemental analysts fbr 
CaH^O ■ CF,C0 2 H • 1 /2H,0 
Caicd.%: C r 65.14; H, 5.29; N, 9.80 
Found%: C, 65.40; H. 5.07; N, 9.85 


178 


NHPh 


colorless crystals (MeOHHso-PrOH) 
1^,191-194% 

Elemental analysis for C^H^Ns 
CalodJt: C, 77.82; H, 6.53; N, 15.65 
Found* 0, 77.76; H, 859; N. 1556 


179 


NHMe 


pale yellow crystals [hydrochloride] 

Gso-PrOH) 

mpjMMr^lOt 

Hamental analysis fbr 

QuHrjHm^lHOi'1/AH.O 
CalodJS: C ( 58.83; H. 6.69; N, 14.29 
Found* C. 58.88; H. 6.51; N, 14.13 


180 


NMe* 


colorless crystals [hydrochloride] 
CMeOH) 

11^.205-206.5*0 

□omental analysis fbr 

0^^-2*101-5/2)1,0 
CalcdJfc C. 58.02; H v 7.01; N, 13.53 
Found*: C, 58.01; H, 7.02; N, 13.50 


181 


H 


colorless crystals [hydrochloride] 
(EtOH) 

mp,210-21 2"C 

Qamental analysis fbr 

(VWV2HCI-H,0 
Caicd.%: C. 62.15; H, 6.62; N, 13.94 
Found%: 0, 61.99; H. 6.44; N. 13.85 


"C 

i 


col. 
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Example 


R* 


Physical properties 
(Recrystaltization solvent) 


182 


NHBn 


colorless crystals [hydrochloride] 

Oao-PrOH) 

mp.244-245% 

Elemental analysis for 

CjoHjA -2H CI -3/4^0 
Caicd.X: C. 65.75; H v 6.35; N v 12.78 
Found* C, 65.81; H. 6.13; N. 12.68 


183 




pale yellow crystals [hydrochloride] 
(EtOH) 

119.190-193% 

Elemental analysis for 

CaH^r^-SHCI^HjO 
CaJcd.%: C. 57.29; H, 8.13; N, 13.82 
Found*: C. 57.46; H, 5.98; N, 13.77 


184 




pale yellow orystaia [hydrochloride] 
(EtOH) 

mp.231. 5-232% 

Elemental analysis for 

(^H t4 Hi-3HCI-3/4rV> 
CaJcd.%: C, 58.23; H. 6.72; N. 14.55 
Found* C. 58.12; H, 6.93; N, 14.46 


185 


X) 


colorless needles [hydrochloride] 
(EtOH) 

mp,187-189% 

Elemental analysis for 

CaHnNa^HCI-d^HcO 
CalcdJfi: C, 63.93; H. 6.99; N, 13.31 
FoundS: C, 64.05; H. 6.93; M, 13.32 


188 




colorless crystals [hydrochloride] 

(EtOrHso-PrOH) 

mp,194-195% 

Bomental analysis for 

CzrH,, HgO - 2HCI - 3/2H,0 
CalcdJL C, 59.89; H. 6.70; N. 12.93 
FoundS: C, 59.72; H, 6.64; N, 12.85 



Example 187 

1 -[2-(N-n-Butyl-4-plperidyl)ethyl]-4-chloro-1 H-lmldazo[4,5-c]qulnolIne hydrochloride 

[01 19] To a suspension of 1 .20 g of 4-chloro-1 -[2-(4-piperldyl)ethyl]«1 H-imldazo-[4,5-c]quinoline trif luoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethytformamlde, 0.30 ml of n-butyl bromide was added dropwlse at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated'to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0.87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystallization from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 



Elemental analysis forC^H^Clr^ . 2HCI . 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



Example 188 



1 -[2-(N-Acetyl-4-plperidyl)ethyO-4^chloro-1 H-imidazo[4,5-c]quinoiine 

[0120] To a solution of 0.60 g of 4-chloro-1 -t2-(4-piperidyl)eth y n-1H.imidazo-[4,5-c]quinoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and diisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals Re- 
crystallization from a mixture of methylene chloride and diisopropyl ether gave colorless crystais having the meltinq 
point of from 183 to 186.5°C. 



Elemental analysis for C 19 H 21 CIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5.93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[0121J In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 throuqh 194 
were obtained. 3 



'xjX. 
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Example 


R' 


B 


R a 


m 


Physical properties 
(Recrystaflization solvent) 


189 


Ph 


H 




2 


colorless crystals (iso-PrOH) 
mp.iST-IOBt 

Elemental analysis for C^H^CHs^ 
CalcdJ: C, 71.19; H f 6.22; N. 13.84 
Found*: C, 71.00; H. 6.18; N, 13.56 


190 


H 


' CI 




2 


colorless crystals [hydrochloride] 
(EtOH) 

mp.235-246% (decomposition) 

Elemental analysis for 

^HmO,^- HCI • 1 /4H,0 
Calcd.%: C, 60.01; H. 5.35; N, 11.66 
Found* C. 60.01; H r 5.62; N # 11.67 


191 


H 


H 


B "CX 


1 


colorless crystals [hydrochloride] 
(EtOH) 

mp f 248-257°C (decomposition) 

Elemental analysis for 

CaHaCIN 4 - HCI -1/4^0 
Calcd.%: C. 63.96; H. 5.72; N, 12.97 
Found*: C, 63.98; H. 5.80; N, 12.93 


192 


Ph 


H 




2 


oolorless crystals (CH^Cfe-iso-Pr^O) 

mp,154.5-160 fl C 

Elemental analysis for 

CaHaCI^O-l/BHtO 
Calcd.%: C, 69.00; H, 5.85; N, 12.87 
Found*: C. 68.78; H. 5.78; N. 12.71 
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Example 




m 


Physical properties 
(Recrystaflization solvent} 


193 




1 


colorless crystals [hydrochloride] 

(MeOrHso-PrjO) 

mp,2B9-280 < fc (decomposition) 
. Elemental analysis for 

CUHJ4N4-2HCI-3/4H20 
CalcdJt: C. 62.37; H. 6.26: N. 12.65 
Found*: C. 82.36; H. 8.45; H, 12.60 


194 




2 


coionoss crystals LnydrochlondeJ 

(MeOrHso-Pr 2 0) 

mp,1 50-1 56 1 (decomposition) 

Elemental analysis for 

Calcd.%: C, 63.71; H, 6.48; N, 12.38 
Found*: C, 63.90; H. 6.68; N, 12.11 



Example 195 

4-Chloro-1 -[2-[N-(4-nuorophenylsulfonyl)-4 i )iperidy0ethyl]-1 H-imidazo-[4,5-c]quinoline 
n^f 1 /7 SUSp6nSi ! nOfa5 ° 9Of ^ hloro - 1 -I 2 ^P l P eri ^0ethy0-1H-W^^ 

Sin ? P ?TmT, 2 m ' * N-N^tt^omwrnide, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 

rate in 3 ml of N,N-dimethylformamide was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a coloriess solid. Recrystalllzation from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 1 75 to 1 78 5'C 



Elemental analysis for C^^CIFI^O^ 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H t 4.52; 


N, 11.85 
N, 11.88 



Example 196 



1 H2-(N-MettianesulfonyM-plper1dy0ethyl]-4-phenoxy-1 H-imidazo[4,5-cI-quinoline 

n°2f 1 , !°. 8 1 0 '!" 10 " ° f 1 °° 9 ° f 4 ^ ,nenox y- 1 -t2-(4-piperidyl)ethylM H-lmidazo-fASHclqulnollne trffluoroacetate and 
0.57 ml of tnethylamlne In 10 ml of methylene chloride, 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting coloriess liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76"C. 



Elemental analysis for C2 4 H 26 N 4 0 3 S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H ( 5.96; 


N, 12.44 
N, 12.28 



[0124] 



In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzation solvent) 


197 


Ts 


colorless crystals { AcO Et-iso-Pr 2 0) i 
mp,201.5-202°C | 
Elemental analysis for C3 0 H 30 N 4 O3S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEt-lso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C 26 H 28 N 4 0 3 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 8 (CDCI 3 )ppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H,m) ( 1 .78(2H,brs),2.00(2H,q,J= 7.5Hz),2.81 (2H,brs),4.23(2H, 
brs) l 4.63(2H l t,J=7.5Hz),5.1 3(2H,s),7.25(1H,t t J=7Hz) l 7.30-7.40(5H,m) I 7.39(2H,d ( J= 7Hz), 
7.44(2H,t,J=7Hz),7.50(1 H,td,J=8.5,1 Hz),7.57(1 H,t d^S.5,1 Hz),7.90(1 H,dd,J=8.5,1 Hz), 
7.94(1 H,s),8.04(1H, dd,J=8.5,1Hz) 
IR spectrum v (liq.) cnv 1 :1698 
Mass spectrum m/z:506(M + ) 



Example 200 



4-[2 -(4-Amino-1 H-lmldazo [4,5-c]qulnolln-1 -yl)ethyl]-N-methyl-1 -piperldlne-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-(4-piperidyl)ethyi]-1 H-imldazo[4,5-c]-qulnollne and 0.37 g of methyl- 
isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 218*C. 



Elemental analysis forC 19 H 24 N 6 S • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N.21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Chloro-2-phenyl-1 H-lmldazo[4,5-c]quinolln-1 -yl)ethyl]-N-methyl-1 -piperidinecarbothloamide 
[0127] 

Appearance: colorless crystals 
Recrystalllzation solvent: methanol 
mp: 215-220°C (decomposition) 
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Elemental analysis for C25H 26 CIN 5 S 


Calculated % 
Found % 


C, 64.71; 
C, 64.60; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1-{2 -(1-Amidino-4-piperidy0ethy0-4<hloro-2-phe hydrochloride 

[0128] A solution of 0.75 g of 4-chloro-2-phenyl-1 -[2-(4-piperidyl)ethyl]-1H-lmidazo-[4 I 5-c]quinoline ) 0.40 g of 1H- 
pyrazole-1-carboxyamidine hydrochloride and 0.39 ml of triethylamine in 5 ml of N.N-dimethylformamide was stirred 
at room temperature for 1 9 hours. The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystallization from 
ethanol gave colorless crystals having the melting point of from 270 to 273°C (decomposition). 



Elemental analysis for C^H^CINg ■ HCI - 1/2H 2 0 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H.5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of Inhibitory actions against production of TNF- a and IL-ip in human cells will be shown below. 

1 . Preparation of blood cells for culture 

[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 ul of Novo-heparin 1000 (Novo-Nordisk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMI-1640 
medium (Nissui Pharmaceutical Co.) containing 2 mM L -glutamine (Life Technologies), 2.5 U/ml penicillin-2.5 u.g/mL 
streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x10 6 cells/ 
mL 

2. Preparation of test compounds 

[0131] Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 u,M, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from 10* 10 M to 10 -5 M. 

3. Treatment of cells with medicaments 

[01 32] 1 0 ul of 1 u,g/mL lipopotysaccharide (LPS) was added to a 96-well (flat bottom) plate for cell culture, MlcroTest 
III ™ tissue culture plate (Becton Dickinson), containing 180 u,L of the PBMCs In the aforementioned medium. After 
30 minutes, 10 ul of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and incubated at 37°C for 16 hours in an atmosphere of 5% C0 2 . 

4. Determination of human TNF-a and human IL-10 

[0133] An enzyme immunoassay by the sandwich method was performed to determine the human TNF- a and human 
IL-10 in the culture supernatant. The anti-cytokine antibody (the first-antibody) was diluted and placed in a 96-well 
microliter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethylbenzidlne solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 nm of each well was measured by a 
microplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software, Softmax™ (Molecular Devices), in comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN) t polyclonal rabbit anti-human TNF-a (Pharma Biotechnoiogle Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson tmmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 IL-1 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
' the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS. 
[0135] Results are shown in tables 1 and 2. 



Table 1 : 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0.01 


0.10 


1.0 


10 j 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


. 26 


1 


0 


Example 113 


68 


81 


66 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results dearly Indicate that the compounds of the present invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

55 1 . A 1 H-imidazopyridlne derivative represented by the following general formula or a salt thereof: 
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wh^n Ri represents hydrogen atom, hydroxy! group, an alkyl group which may have one ormore substituents 
a cycloalkyl group wh.ch may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R* represents hydrogen atom, an aBcyl group, a halogen ^t^SS^S 
an ammo group which may have one or two substituents, a cyclic amino group which may be substituted or a 
be ,! u 1 bstituted; rt "9 A re P rese " ts * homoeydle or a heterocyclic ring which may be 
substtuted wth one or more alkyl groups, alkoxyi groups, or haiogen atoms; R3 represents a saturated nitrogen 
contammg heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R3 represents unsubstrtuted piperidino group, at least one of Ri and * is not hydrogen atom. 

A 1 H-imidazopyridine derivative represented by the following general formula or a saft thereof: 

(CHa) » > f /. u , 




T2«ZZ, rePreS T T" at ° m " hydr0Xyl 9r ° Up - *" 8lkyl 9 rOU P ma V have on. or more substituents 
a cycloalkyl group whteh may be substituted, a styryl group which may be substituted, or an aryl group which may 

in lT ^ m ° re h SU i StrtU,entS: re P resente "ydrogen atom, an aikyl group, a halogen atom, hydroxyl group" 
an ammo group <wh.cn may have one ortwo substituents, a cyclic amino group which may be subs Jed. or a 
SLT 9 /s UP ? substituted: ri "9 A re P rese "* a homocydlc or heterocyclic ring which may be sub- 

sbtuted wrth one or more alkyl groups, alkoxyi groups, or halogen atoms; m represents an integer of from 0 to 3- 

£X^TT n T an / ,kyl 9fDUP " b " B »" triphenylmethyl group, an alkanoyl group which may" 
be substituted, an alkoxycarbonyl group, benzyloxycarbonyl group, a thlocarbamoyl group which may be sub sti 
Med. an alkanesulfonyl group, a beruenesulfonyl group which may be substituted, or amidino group; Y represents 

%2S> a^SrJtoT ^ ' 9r0UP * " 3 S "*' e *"* ^ " 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring orthlophene 

4 * ^t i a T en L^ iCh ? mPriS !, 8 88 a " 3C,iVe in9redient 0,6 1H-lmidazopyridine derivative or a pharmacological* 
acceptable salt thereof according to daim 1 or claim 2. 

5 ' I h clyi™neTmeoS! din9 ^ **" * " PreVentiVe 0r ,herapeutic treatmem of a disea * a * which 
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g/black borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original^ document 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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